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(54)Titlc: to SUBSTITUTED PHENYL-PROSTAGLANDIN E DERIVATIVES AND DRUGS CONTAINING THE SAME AS 
THE ACTIVE INGREDIENT 



co-Substituted phenyl-prostaglandin E derivatives represented by general formula (I); and a process for producing the same, (I) 
wherein each symbol is as defined in the description. Because of binding strongly to PGE 2 receptors (in particular, subtype EP 4 ), the 
compounds represented by general formula (I) are useful in preventing and/or treating immunologic diseases (autoimmune diseases such as 
amyotrophic lateral sclerosis (ALS), rejection reactions following organ transplantation, etc.), asthma, bone dysplasia, nerve cell death, lung 
failure, liver failure, etc. Also, these compounds participate in sleep disorder and platelet agglutination and, therefore, are useful in treating 
diseases relating thereto. 
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+ l/>-7xZl/>, *fcliC2-47J^l/>-7xZl/>^t)U 

10 Cl~6 7MJWy, HO-Cl~6 7W^y, Sfc^NR 6 
R 7 (^*, R 6 £<£^R 7 «MLT, 7K$SWcttC 1~47J^M 

sfc-r. ) **bu 

R 2 tt, /\ny>^fc^R 8 -coo- (5$*, R 8 «> 7k$ir?\ 

C1-47W, 7x-;^fc(i7x-^ (Cl~4 7») , Cl~ 
15 4 7MM+y, HOOC-Cl~47MJk Cl~4 7WM+y 
-AMz;P-Cl-4 7KJK HOOC-C2~47;i/^;K 
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20 R 4 «, C l~47KU>Sit)U 

R 5 te, KTOSTMSl^nTViS^x^SSrSfc-r : 
i) 1-3113© 




(I) 



5 



WO 00/15608 



PCT/JP99/04934 



C l~4 7J^my-Cl~4 7MJK 
C2~47M-Wy-C l-4 7MJk 
C 2 ~ 4 7M-M+ y - C 1 ~ 4 7 J^JK 
C 3~7y^n7MM^y-C 1~4 7JWK 
5 C3~7y^D7;VW (Cl~47;^W+y) -C1-47W, 

7i-JhC l~4 7;i/+M+y-C 1~4 7MJK 

C 1 ~ 4 T))/*r))/tt- C 1 ~ 4 7J^Jk 

C 2 ~ 4 7;^-;i/^- C 1 ~ 4 7)),*r)W 
10 C2~4 7M-W-Cl~4 7MJk 

C 3 ~ 7 y^n7Wft- C 1 ~ 4 7)^JK 

C3~7y^7n7W (Cl~4 7Wft) -C1~4 7W, 

7i-;i/ft-C l-4 7;Wl/^fc(i 

7x^Jl/-C i~4 7;w^^--c 1~4 7;Wk 
15 ii) C l~47JWWy-C l~4 7;WkfcJ;tfC l~47WiK 

C l~4 7MM+y-C l~4 7WMi^C 1~4 7M;^ 
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C l~4 7M;^t-C l~4 7MJW3m l~4 7MM+y, 
C l~4mm-C l~4 7;WI/£<fctft: Fn^>£fcte 
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/3 ^ro^-grtife mm\z&j$°t2> z. tw-zzz. 



33 



WO 00/15608 



PCT/JP99/04934 




34 



WO 00/15608 



PCT/JP99/04934 




(II-l) 



(XIV) 



(XV) 



R 21 




i1 (H-2) 



WO 00/15608 



PCT/JP99/04934 




(XIV) 



(XVI) 



(XVII) 



(XVIII) 



(II-3) 



36 



PCT/JP99/04934 



A-COR 1 ^ 
CHO 



MeCL /\^R 4 -R 51 
MeCT 



1 6 o (=> 

J5JfcXiIit4-2 '\ 

sA-COR 12 ^/pCsnH 
R 4_ R 51 (XXI) . Bu 3 SnH 

H 2 /Pd\ 

JKJ&Xg5£4- 2 ^ 



r4 _ r51 (XXII) 




5JSlii34-3 's 



37 



WO 00/15608 



PCT/JP99/04934 



5JfcEg5t4-2 
(XXI) 




5JfcIg5t4-3 'S J5JC5lg^4-3 ^ 



38 



WO 00/15608 



PCT/JP99/04934 



jgjsxaa4-3 



(XXIII-l) (XXIII-2) (XXIII-3) 

V _J 




(lb) 



39 



PCT/JP99/04934 



-COR™ 

(IV) 



1 ) l\^^/R 4 — R 51 

= (V) 

6r 10 

t-BuLi 
2) (R 8 CO) 2 0 (XXXV) 
R 8 COX (XXXVI) 



(H-4) 



41 



WO 00/15608 



PCT/JP99/04934 



JSJfcX jgiC 7 




42 



WO 00/15608 



PCT/JP99/04934 



Ig&fcfcViT, ffiSSttftfcLTffl^SHtta (IV) . (V) , (XIX) , 

(xx) > (xxxii) *s«ktf (xxxvn) T^tisfi^Wi, ^ngft&fti 

5$ (IV) T^SnsM©^^. R 31 ^fh7^fJ^UM+yra 

3 9 6 6 0#t, (XIX) TS^nS^ttO'S-fe, R 1 W h=^>^& 
0, R 22 /^7-tz7M^&0, R 31 ^2 - fh7hFnlf7-Jmyn? 
10 a&0. A^A+-fe-U>T*S{k^tt#0BBS5 2 - 2 7 7 5 3-^tCsH«$ 

Tt>«kK 

[#ss9Hfc£»©*8!iStt] 

20 — (I) T^SnS*^WM», PGE^gft©^*^ 

( i) 7°n7^;^ Hi/ty^- tf-y^-r 
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(Sugimoto) 6©7j£ (J. Biol. Chem., 262, 6463-6466 (1992) ) \Z 
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EP,„, EP 4 ^tn p) wnfnMifeCHOffi^iiu 

mMLtcmmfr (Oirag/ml) , 3 H-PGE 2 £^t?S« (2 0 0 
5 til) SSlTieil'fHa^-H/fc. KlS&akft/ty7 7- (3m 
l) Tffitb, $JET©3l35abT*S£bfc 3 H-PGE 2 £#7;*:7.f;i^ 
- (GF/B) Ch77^U ^TO^tt^«x>^l/-^-THteb 

KdlltB max lite, Scatchard plots J&*53Rfcfc [Ann. N. Y. Acad. Sci., 51, 

io 660(1949)] . im^m^mmm (2.5 m ©^^pge 2 o#«et 

£ b TMTc. J; S 3 H - P G E 2 |g^PlWffl (DM 

3 H-PGE 2 (2.5 nM) fe.k^*5fi^^«S€ra««T*inbT 

/^77-:'J>i*'JfA (PH6.0, lOmM) , EDTA (lm 
15 M) , Mg C 1 2 (10 mM) , N a C 1 (0.1M) . 

&{£G®<Dmmi£&K i (iiM) iiMtiO^L 

K i = I C 50 / (1 + ( [C] /Kd) ) ; 
il9^i2 0llit. 
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10 HRS; (I) T*5*n5#S89Hfc#»fct, PGE 2 §Ml:^L. f^ffl 
(ffill««^tlE (ALS) , ^«jfc*E, 

mm, xirj)i (Sim) iiiMFH. mm, £&&mm, 
-jkss (i) -risnsMMcp^, EP 4 »w-f^: 
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*Ett, MS^Ii^DJI 

3^, J^A-Al^fcD, — 1 u gfrZ 1 0 OmgcDtgffl 
T?-BH3*>5ft®Hnfi!4;£ns#^ £fc«jSA-Ay§£!h Helton 
0.ltfg*6 1 0mg©«HT-Q-ll^6«:lEl#j|iPia:# (^Ktl 
5 Sns^. £fc«-B 1»6 2 4R#K©«BfflTi«rtfc:ft 

titans. 

>->yK 2Mm-x, t Fn^>7°nt:;kfe^n-x> MJ|-fe;i/D-x, 
20 fn$n§o 

JSiigflJ, 5 >KS fc H7 9 =f >K© «fc "5 &M*itM L T 
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tf, MffibK, x*y-;i0 n^rsns. ^©ffij&W^ TOteMf^m 

^fcSiBffli, mmmcD^D^mmi trim ara, B^sai*^ 

tt, m«ffl#fFfg2,8 6 8,6 9 H^feJ;tfH$g 3,0 9 5,3 5 S^WM 

15 »fcffifu<E«snT^*. 

20 :?ifl©«k"5fcttrtJMlll, z.9 ;-)\/0&?fcT)Vn>-)Vm, #U7;i^-h8 
0 (MMfD W&<5„ 
COia^fflricWi, S&fcRJBHrO, SSI, flfti, $£f^J> 

it u , ffiiii \zmw<t &it\mm<Dmtmmm&£it \m omm\z. mm b t 
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15 1 

1 -7'Dt- 3 - ^ h^v^?;^>if> 



3-'/n ; e^>i/';u7'nv< F (15.0 g) o^^y-jk-y^h+yi^ 

>^|g (3 Ora 1 + 1 0m 1) HMTWh'J^A^f 7"h (4.9 g) 

AT^bfct^ ?£ffi&g£u Tftto&m&Gtz&mik&Qi (12.1 g) 

TLC : Rf 0.74 (SlIf;V/^t>= 1/4) ; 
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NMR (CDCI3) : <5 7.50 (s, 1H) , 7.42 (dt, J=8, 2Hz, 1H) , 7.3-7.2 (m, 2H) , 4.43 (s, 
2H),3.40(s, 3H) = 

5 (2S) - 3- (3-/h4y^^7ir;W -l-hU7x"JMh + 




■?^*->tfAJt (1.41 g) S^Ttt»l> M7XTHF (3 0ml) 

iyynw> mm) ztuz-fco mmnuMmbrzit^ (9.65g) 

10 <DM*THFffi& (3 0ml) £ 4 5 #»ttT?TFU f#£>n»?££a 
^{tfsl (0.76g) 0^7KTHFM« (3 0ml) £»TTJn*_, 3 0 
#M8fc#b£. mcs- (-) -^Uy-/A h'j^;v X~r;i/ (12.7 
g) ®te7KTHF^ (3 0ml) &J[l7L, ll^raiJI^U^ M&fcT 

zmtzmmiks® (19.5 g) 

TLC : Rf 0.29 (MX^;P/^\+1i->= 1/4) ; 

NMR (CDCI3) : 6 7.5-7.1 (m, 19H) , 4.40 (s, 2H) , 4.1-3.9 (m, 1H) , 3.37 (s, 3H) , 
3.3-3.1 (m, 2H) , 2.9-2.7 (m, 2H) , 2.23 (br, 1H) . 

20 

##fiJ3 

(2S) - 3- (3-^h + y^f)l/7x^W 7°DA°>-1, 2-5?*- 
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mm^rmmLtzit^m (19.5 g> cdthfm domn izmm 

(80ml) i7K (10ml) £DnA. 6 0 °CT 6 WIU;. /K (4 0 
ml) S10^TMC?&3JIL, t/Tffitj£3MLT[^fc 0 5$:&i§$iU 3 

il^iLT, TgE&ttffifc^TfSMft^ (8.9 g) £t#fc Q 
TLC : Rf 0.64 <^KX^;U/A^rit>=2/1) = 

10 (2S) -3 - (3-^h+^fJk7x^W -1-7±^)V^^U 

/\°> - 2 




#^J3*rSSjgLfc{k^ (8.9 g) £2, 4, 6-3iJy> (10.6m 1 ) 
©^b^l^M (12 0ml) £-7 0Xl\Zft%ll<, mt7^)V 
15 <4.0ml) ZmTLXlNZ-tco 15#mmisTfrP>*?;-)V&M%.T 

ftjftufc©^, jsiRsaiUTTEWttffi&wrsaHft^ ao.8e) & 
»&. 

TLC : Rf 0.64 (ill5 1 Jl'/A+t>= 2/1) ; 
20 NMR(CDC1 3 ) : 6 7.4-7.1 (m, 4H) , 4.43 (s, 2H) , 4.25-3.95 (m, 3H) , 3.41 (s, 3H) , 
2.9-2.8 (m, 2H),2.12(s, 3H). 
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(2S) -3 - (3-/h + y^Wi^W - 1 -7ttM**s- 2 



^m4rmmbTzit^m ao.sg) ©^t:^^i/>M (40ml) k 

5 ytFPlf7> (5.5ml) <ht°Uv-^A p - h;i/X>X;U^- h 

(0.50 g) £iP7LT, 4l$W«#Lfc. S^llfi^f 

ttfa^wr^TO^^i (i4.o g) ^t#fco 

10 TLC : Rf 0.53 (ISl^/A^>/HWf^=l/2/2) ; 
NMR (CDC1 3 ) : 6 7.3-7.1 (m, 4H) , 4.85-4.8 and 4.45-4.0 (m, 1H) , 4.43 (s, 2H) , 
4.25-3.85 and 3.5-3.2 (m, 5H) , 3.39 (s, 3H) , 3.05-2.8 (m, 2H) , 2.10 and 2.08 (s, 3H) , 
1.9-1.4 (m, 6H)o 

15 ###J 6 

(2S) -3- (3-^^y^^7x-JW -2- C2-fh7kFn 



##^5T®i)gLfc{t£t> (14.0 g) Oi^/HM (4 0ml) K 2 
20 NTkBtfl^HJ^AM (5ml) ^STlM^bfc 
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TLC : Rf 0.51,0.41 (THP^OyTXfl/t-?-^, gflgx^/ 
A^+f->=2/l) ; 
5 NMR(CDC1 3 ) : 6 7.3-7.1 (m, 4H), 4.85-4.8 and 4.25-4.2 (m, 1H), 4.42 (s, 2H) , 
4.05-3.4 (m, 5H) , 3.38 (s, 3H) , 3.06 (dd, J=14, 6Hz, 1H) , 2.85 (dd, J=14, 8Hz, 1H) , 
2.8-2.7 and 2.15-2.05 (m, 1H) , 1.9-1.4 (m, 6H) . 

##0IJ7 

10 (2S) -3- (3-^b+y/f^7x-JW -2 - (2-fh7tHO 
K7=m^) 7°n/\°>- 1 -7-^ 




M^-y-U^ (6.8ml) ©tttffc;*^U>j§f£ (15 0ml) £-78 

tiiML, «v^^;ut;;1/^^f (n.imi) amttt^uymm 

15 ( 3 0 m 1 ) £ 1 5 WttTigTbfc. 1 5 ftf&Wfr Lfc^, ##0J 6 T» 
3£Lfcte&tl (ll.Og) <2tt^l/>^f$ (40ml) £3 5#>WtTiffi 
TL, 1 0#HiB#LT^£ h'JXW5> (32ml) ^j}UA.Tco 

--\^^>©^?g»Tf4ltBt7co #M£zK, fig?q*W7jc, &fti&J£*-e 
20 mm, l«7^y7A«L, M£g£LTTfBtrt4fI£^rt 
SUSH^tl (ll.l g) 

TLC : Rf 0.45 mm^)V/^^ry=l/2) ; 

NMR (CDC1 3 ) : 6 9.75-9.0 (m, 1H) , 7.3-7.1 (m, 4H) , 4.8-4.75 and 4.35-4.3 (m, 

1H) , 4.43 (s, 2H) , 4.45-4.3 and 4.1-4.0 (m, 1H) , 3.95-3.9 and 3.5-3.4 (m, 1H) , 
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3.40 (s, 3H) , 3.3-2.8 (m, 3H) , 1.9-1.3 (m, 6H) . 

(3S) -1, 1 -y'7'Ot-4- (3-* h+y^f^7x"jW -3- 
5 (2-rh7kh*Ot:7^t*'» -1-7t> 



m^kikmm (39.8 g) £>*Ite*?W>M (150ml) &-20°C^£ 
£PU HU7x^*X7^ > (6 3 g) O&fb^l^igfK (10 0m 
1) £2 O^HtTlTLfco l^n^HfeC^^OttML, 
10 ##W7T81Il,m« (11.1 g) th'JXW5> (5.6ml) Oifcfc 
/fU>»«(4 0ml) £SrFLTJn*.fc. 10«im bUx 
W5> (ll.7ml) (9.8ml) SiDA., ^fi!cbifc3K»fi© 

15 h^7^-£ffl^TM§2U TraftMfcWTS&ISfl^ (I3.6g) & 

TLC : Rf 0.36 mm^)V/^ J &y= 1 / 9 ) o 



20 (3S) -4- (3-^h^y^^7iZJ0 -3- (2-fh7tHD 

tf^x;i^i/) -l-7^> 




###19 
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£#09 8T?«iBUfcfc£ft (13.5 g) ©ftt*THF»* (90ml) £ 
-7 8°C£ftr£|JU n-7^U^^A0^H±>?§fg (1.61M, 42.5m 

i) S2o^ttT«Ttfc. i o^rwi, Kmmzmumtry^- 
^n-7h^97>f-sfflViT»iiiu TiB^M^wr^gs^ti (8.9 

g) 

TLC : Rf 0.50,0.44 (MX3^l//Mr+J->= 1 /4) . 
10 ##0»J 1 0 

(3S) -4- (3-^h + y^fJl/7i-JW -l-7^>-3-^-;U 



##0J9T8S$iLfc{fc£& (8.9 g) S^+iJ"> (10ml) 
-)V (10ml) izmmb, ilT4NM-yW> (2ml) £JD*. 
15 Tlfl#^»l^Co S)S«&7KT«Lfcff, MxfJl,tittiLfc« W 

Tf2#Jtttt^WT§^fb^tl (5.6 g) 

TLC : Rf 0.40 («X^;]//^\^>= 1/2) . 



##00 1 1 

(3S) -4- (3-^h+^^7iZJ|/) -3- 
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"OMe 



##J10TlILfcM (5.64 g) t^^^J-)V (3.0 g) ©DMF 
mm (30ml) llt-Wy^^y'JJWn'JF (5.3 g) £in*., 

&w?-mffl*Lit a K^m^mmz^\ Mx^TtttBLfc w$t 
mmmm^^mmit^m (7.82 g> 

TLC : Rf 0.73 (@^X^/A^"9->= 1/4) ; 

NMR(CDC1 3 ) : 8 7.3-7. 1 (m, 4H), 4.5-4.45 (m, 1H), 4.44 (s,2H), 3.37 (s,3H), 
10 3.0-2.95 (m, 2H) , 2.41 (d, J=2Hz, 1H) , 0.83 (s, 9H) , -0.02 (s, 3H) , -0.08 (s, 3H) . 

mm 1 2 

(3S) -l-H-H-4- -3- t 

7)Vi?*?-)V$> U y-lE-7'f> 



y;^/t>^DU FtHU F (7.81 g) Ci^KTHFlMI (15m 

i) lrmmLtdt^ (7.7 g) ©thfsss* oomi) & 

gi&TiTFLTSnAfc. 4 5#P3it#Ufc&or£#^U 3^fSi (6.43 
g) CDTHFM^TLTJn^-fco ifiTl 5#IHJ«#UTjO>5'\*1j-> 

T*8ISfl;&«jj (9.77 g) 



15 
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TLC : Rf 0.61 mmx9-)l/^\= s r^>= 1 / 9 ) ; 

NMR (CDC1 3 ) : 5 7.3-7.05 (m, 4H) , 6.56 (dd, J=15, 5Hz, 1H) , 6.19 (dd, J=15, 1Hz, 
1H) , 4.43 (s, 2H) , 4.3-4.15 (m, 1H) , 3.38 (s, 3H) , 2.8-2.7 (m, 2H) , 0.83 (s, 9H) , - 
0.08 (s, 3H),-0.1l(s, 3H) 0 



0 12(1) 

(3S) -1-3-H-4- [3- (2-7MnXfJW 7x-JW -3 

- t -y^;i/v^;i^>u;i/:t+->- ie-t*t> 



10 3- (2-7MOI^W -^D^^>if>^ffl^T> ###J2~12 
#%#J 1 3 

(11a, 15a) -9-t+V-ll, 1 5-t'X (t-7^y/fJV 
15 ^'JJl't+J') -16- (3-^h*^?;V7i-JW -17, 18, 1 
9, 2 O-T-h^yjpynX^- 1 3E-I>^ ^f^XXfJl/ 



Ti^^tisBaT, mmn d.27g) 

X^-JI/X-t-JI/^IS (12ml) H-7813Tt-7*f;i/ , Jf , 7A (1.64M 
20 ^ 3.58ml) £iBTU fOSS4 0^Wb/:. 



5 




O 
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^A2-fX-Jl/y7/^a^l/-h (0.25Mf b 7 1 F D 7 7 « 
12.7ml) £5#WT}ffiTU #^nfciiHCSS2 0Ml$Lfc o 
fut!2 - (6-*b*i'%)\''$—)1f<\*ri')V) -4a-t-^y^ 
;i/'>U;^+'>-2-'>^n^>x>- i-^-> (8 0 0mg) cD*|7j<7h 
5 7tFn77>i§S (4.5ml, 0.5M) £ 1 oajHtTSTFl/fc. n^nti 

8%7>^-77K (5/1) ffift£4fofO?ifc#U l/M 

10 i7^->7ATSiLfc t $«£«BE®£&. aS^'J^l^A* 
n7b^77^- (aW>/»^=2 0/1->10/1) TfflMT 
szL«hlc:«fc0TB2^ttMS#f5SS{l:^ (l.osg) 

ram : tm&mw ; 

TLC : Rf 0.57 (^^>/mmx.^)l= 4/1) ; 
15 NMR (CDC1 3 ) : 5 7.30-7.02 (m, 4H) , 5.64 (dd, J=15, 4.2Hz, 1H) , 5.54 (dd, J=15, 
6.9Hz, 1H) , 4.42 (s, 2H) , 4.27 (m, 1H) , 4.03 (m, 1H) , 3.65 (s, 3H) , 3.38 (s, 3H) , 
2.74 (m, 2H) , 2.59 (ddd, J=18, 7.0, 1.1Hz, 1H) , 2.44 (m, 1H) , 2.28 (t, J=7.5Hz, 2H) , 
2.16 (dd, J=18, 8.0Hz, 1H), 1.90 (m, 1H), 1.68-1.12 (m, 10H), 0.88 (s, 9H), 0.83 (s, 
9H) , 0.07 (s, 3H) , 0.05 (s, 3H) , -0.13 (s, 3H) , -0.29 (s, 3H) . 

20 

MFlll 

(11a, 15a) - 9-t^V-ll, 1 5-yhh'n^y-l 6- (3 
-^h+y^Wx-JW -17, 18, 19, 2 0-7h9y;l/7°nX 
37-13E-X>^ ^f)H7,f)!/ 
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0 




3T?-&fi6Lfcfc£4b (1.01 g) ©7-feh-HJ;M8tt (2 0m 
1) C0 < CTt°U> 5 > (2ml) , 7y{fc**-t!U^>»# (4ml) & 

(A^t>/||lfjhl/2-l/4-S|lf)M &Jfl^T»»U 
TIHtlM**Ti.^b^ (5 3 5mg) 

10 WM : ^Hfetfttt ; 

TLC : Rf 0.55 (Z?nn-fc)V&/*& y—)V= 9/1) ; 
NMR (CDC1 3 ) : (5 7.28 (m, 1H) , 7.23-7.10 (m, 3H) , 5.72 (dd, J=15, 6.2Hz, 1H) , 
5.51 (dd, J=15, 8.9Hz, 1H) , 4.48-4.35 (m, 3H) , 3.93 (m, 1H) , 3.65 (s, 3H) , 3.41 (s, 
3H) , 2.90 (dd, J=14, 5.3Hz, 1H) , 2.82 (dd, J=14, 7.1Hz, 1H) , 2.68 (dd, J=18, 7.5Hz, 

15 1H) , 2.32 (m, 1H) , 2.29 (t, J=7.4Hz, 2H) , 2.20 (dd, J=18, 9.8Hz, 1H) , 1.96 (m, 1H) , 
1.66-1.16 (m, 10H)c 

mmmi d) 

(lla, 15b) -9-t+V-ll, 15-ytFa + ->-16 - (3 
20 -Ih^y^^7i-)W - 1 7, 18, 19, 2 0 — r h^y^D* 
*-5Z, 13E-yI>i ^fJUXriV 
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0 



HO 




$mm i~i3 &£tfmnm i i^ficjtfmj; o . TiatifeM&wrs 

tlc : Rf 0.30 (BWt^)l) ; 

5 NMR(CDC1 3 ) : 8 7.33-7.06 (4H, m) , 5.67 (lH, dd, J=15.4Hz, 6.6Hz) , 5.57- 

5.18 (3H, m) , 4.45 (2H, s) , 4.40-4.24 (lH, m) , 4.02-3.83 (lH, m) , 3.83-3.70 (lH, br) , 
3.65 (3H, s) , 3.57 (2H, q, J=7.0Hz) , 2.94-2.58 (4H, m) , 2.45-1.96 (9H, m) , 1.75- 
1.54 (2H, m) , 1.25 (3H, t, J=7.0Hz) . 

io mmm 2 

(11a, 15a) -9-W-ll, 1 1 6- (3 

-*h*Fi'* i ?-)V'7x.-)V) -17, 18, 19, 20-rh7/;^nX 
1 3E-I>1 



15 m&Ml-V^htc^^ (3 2 0mg) £x*/-JU (2.5ml) Izm 

vymmmm. (phm, 2 5mi) zm^tcmm\zy°9i\mxx7- 

7-if (2 0 0 wl+ 2 0 0 M) $Jl[lAISt4itrWLfco RfSftC 



O 
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U TBBtoteffi*WT3*Hfl:£*> (2 7 5mg) £»fc„ 

5 tlc : Rf 0.43 (^nn*w^^ y-;u= 9/1) ; 

NMR(CDC1 3 ) : 5 7.31-7.09 (m, 4H), 5.73 (dd, J=15, 6.2Hz, 1H) , 5.52 (dd, J=15, 
8.9Hz, 1H) , 4.49-4.34 (m, 3H) , 3.93 (m, 1H) , 3.50 (br, 3H) , 3.41 (s, 3H) , 2.88 (dd, 
J=14, 5.4Hz, 1H) , 2.82 (dd, J=14, 7.4Hz, 1H) , 2.68 (ddd, J=18, 7.4, 0.9Hz, 1H) , 
2.32 (m, 1H) , 2.31 (t, J=7.4Hz, 2H) , 2.20 (dd, J=18, 9.8Hz, 1H) , 1.96 (m, 1H) , 1.68- 
10 1.18 (m, 10H). 

nmw2 (i) ~2 (is) 

1-13 l *s«ktf 2 tlioif^HJ; 0 , TfB©«ffi 



«f!|2 (1) 

(11a, 15a) -9-t+y-ll, 1 5-ykFn + y-l 6 - [3 
- (2-7MDIfjW 7x-)H -17, 18, 19, 20-f h5; 

;U7°nx^- 1 3E-x>i 



tlc : Rf o.36 mmx^)i/mm= 50/1) ; 

NMR(CDC1 3 ) : 5 7.25 (lH,m),7.08(3H,m), 5.72 (lH,dd,J=15,6.7Hz), 



15 



O 



20 
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5.54 (1H, dd, J=15, 8.4Hz) , 4.63 (2H, dt, J=47, 6.3Hz) , 4.37 (1H, m) , 4.17 (3H, br) , 

3.98 (1H, m) , 2.98 (2H, dt, J=25, 6.3Hz) , 2.82 (2H, m) , 2.70 (lH, dd, J=19, 

7.4Hz) 2.32 (3H, m) , 2.19 (lH, dd, J=19, 9.9Hz) , 1.96 (lH, m) , 1.72-1.13 (lOH, m) . 

5 nffiM2 (2) 

(11a, 15o) -9-t+V-ll, 15-ytFn^y-16 - [3 
- + 7x-;W -17, 18, 19, 

)V7°U7,$- 1 3E-I>| 



O 




10 TLC : Rf 0.36 (SHWM= 5 0/1) ; 

NMR(CDC1 3 ) : 6 7.25-7.01 (m,4H),5.74(dd,J=15.4, 6.2Hz, 1H), 5.54 (dd, 
J=15.4, 8.8Hz, 1H) , 4.46-4.32 (m, 1H) , 4.06-3.88 (m, 1H) , 3.66 (t, J=7.2Hz, 2H) , 
3.52 (q, J=7.0Hz, 2H) , 3.40-3.00 (br, 3H) , 2.95-2.60 (m, 5H) , 2.43-2. 1 1 (m, 4H) , 
2.07-1.89 (m, 1H), 1.72-1.24 (m, 10H), 1.19 (t, J=7.0Hz, 3H) = 

15 

mmm2 (3) 

(11 a, 15a) -9-t+y-ll, 1 5-ykFD+y-l 6- (3 
-Ib^f^7x-JV) -17, 18, 19, 2 0-fh7;jV7 s nX 
1 3E-I>i 
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O 



HO 




TLC : Rf 0.31 (BWiZ-^)l/BM= 5 0/1) ; 

NMR(CDC1 3 ) : 6 7.33-7.06(4H,m),5.70(lH,dd,J=15.3Hz,6.6Hz),5.48(lH, 
dd, J=15.3Hz, 8.4Hz) , 5.30-4.60 (3H, br) , 4.46 (2H, s) , 4.42-4.28 (lH, m) , 4.00- 
5 3.82 (1H, m) , 3.57 (2H, q, J=7.0Hz) , 2.94-2.58 (3H, m) , 2.42-2.08 (4H, m) , 2.04- 
1.86 (1H, m) , 1.72-1.14 (13H, m) . 

mmm2 (4) 

( 1 1 a, 1 5 a) - 9 11, 15-yk Fn^y- 1 6 - (3 

10 -^^-4-hKD+y7i-;W -17, 18, 19, 20-xh^/ 
Jl/7°nX^- 1 3E-X>§ 



TLC : Rf 0.15 (^nn^A/^^;-Vit=4 0/2/1) ; 
NMR (CD 3 OD) : <5 6.9-6.75 (m,2H), 6.62 (d,J=8Hz,lH), 5.60 (dd,J=16,6Hz, 
15 1H) , 5.46 (dd, J=16, 8Hz, 1H) , 4.3-4.15 (in, 1H) , 4.05-3.9 (m, 1H) , 2.79 (dd, J=14, 
6Hz, 1H) , 2.7-2.5 (m, 2H) , 2.4-2.2 (m, 1H) , 2.28 (t, J=7Hz, 2H) , 2.14 (s, 3H) , 2.2- 
1.9 (m, 2H), 1.7-1.2 (m, 10H) . 

mmm2 (5) 



0 
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(11a, 15a) -9-t+V-ll, 1 5 - yk KO*->- 1 6 - [ 3 
- (2-7MnX^) 7x-JW -1, 6- (1, 4-7i"k» - 
2, 3, 4, 5, 17, 18, 19, 2 0 /;U7°OX^ - 1 3 E - 



TLC : Rf 0.40 (^nn*M/^^ ;U= 9/1) ; 
NMR(CDC1 3 ) : <5 8.00 (d,J=8.4Hz,2H), 7.23 (m,3H), 7.08 (m,3H), 5.72 (dd, 
J=15, 6.4Hz, 1H) , 5.50 (dd, J=15, 8.4Hz, 1H) , 4.61 (dt, J=47, 6.3Hz, 2H) , 4.38 (m, 
1H) , 3.98 (m, 1H) , 3.63 (br, 3H) , 2.95 (dt, J=24, 6.3Hz, 2H) , 2.88-2.62 (m, 5H) , 
10 2.34 (m, 1H) , 2.24 (dd, J=19, 9.9Hz, 1H) , 2.07-1.62 (m, 3H) „ 

mffiM2 (6) 

(11a, 15o) -9-W-ll, 1 5-yhFn + ->-16- [3 
- 7x~;H -1, 6- (1. 4-7xZl/» - 

15 2, 3, 4, 5, 1 7, 1 8, 1 9, 2 0 * J )Wu7,$ - 1 3 E - 

x>g£ 




.COOH 



5 




-COOH 
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TLC : Rf 0.39 (%UU-fc)\,h/ J— )V=9/l) ; 
NMR(CDC1 3 ) : 5 8.00 (d,J=8.4Hz,2H), 7.21 (m,3H), 7.06 (m,3H), 5.71 (dd, 
J=15, 6.2Hz, 1H) , 5.48 (dd, J=15, 8.6Hz, 1H) , 4.37 (m, 1H) , 3.97 (m, 1H) , 3.64 (t, 
J=7.1Hz, 2H) , 3.51 (q, J=7.2Hz, 2H) , 2.93-2.60 (m, 7H) , 2.67 (br, 3H) , 2.35 (m, 
5 1H) , 2.25 (dd, J=19, 9.8Hz, 1H) , 2.05-1.62 (m, 3H) , 1.20 (t, J=7.2Hz, 3H) . 

mMM2 (7) 

(11a, 15a) -9-t+y-ll, 1 5-yhHn^y-l 6- (3 
-*3\>l/-4-k fD*->7x-JW -1, 6- (1, 4-7i-^» - 
10 2, 3, 4, 5, 1 7, 1 8, 1 9, 2 0 * / ^ - 1 3 E - 

X>St 



TLC : Rf 0.26 (^nnt^VA/A^ y-)V= 9/1) ; 
NMR (CDC1 3 ) : 6 7.90 (d, J=8Hz, 2H) , 7.15 (d, J=8Hz, 2H) , 6.89 (s, 1H) , 6.82 (d, 
15 J=8Hz, 1H) , 6.59 (d, J=8Hz, 1H) , 5.62 (dd, J=15, 7Hz, 1H) , 5.42 (dd, J=15, 9Hz, 
1H) , 4.22 (q, J=8Hz, 1H) , 3.96 (q, J=8Hz, 1H) , 2.81 (dd, J=14, 6Hz, 1H) , 2.7- 
2.55 (m, 4H) , 2.4-2.3 (m, 1H) , 2.10 (dd, J=18, 8Hz, 1H) , 2.08 (s, 3H) , 2.0-1.9 (m, 
1H) , 1.9-1.7 (m, 1H) , 1.8-1.6 (m, 1H) . 

20 mmm2 (8) 

(11a, 15a) -9-t+V-ll, 1 1 6- (3 




.COOH 
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-^h + y^^7x-JW -1, 6- (1, 4-7xZl/» -2, 3, 

4, 5, 17, 18, 19, 2 o -^^^y;i^7°nx^- 1 3 E-x>i? 



TLC : Rf OAZ {2UWfc)]/k/*# J-)),/mk=4 0/2/l) ; 
5 NMR(CDC1 3 ) : <5 7.98 (d, J=8Hz, 2H) , 7.3-7.1 (m, 6H) , 5.72 (dd, J=16, 6Hz, 1H) , 
5.42 (dd, J=16, 9Hz, 1H) , 4.5-4.3 (m, 3H) , 4.0-3.8 (m, 1H) , 3.41 (s, 3H) , 2.9-2.6 (m, 
5H) , 2.4-2.1 (m, 2H) , 2.0-1.6 (m, 3H) . 

#MI2 (9) 

10 (11a, 15a) -9-t+V-ll, 1 5-yhFD + y- 1 6- [3 
- (2-7MDIfJW 7x~;H -17, 18, 19, 2 
;i/7°nX^-5Z, 13E-yI>i 



tlc : Rf 0.39 (^nazh;uA/^^y-;v= 9/D ; 

15 NMR(CDC1 3 ) : 5 7.25 (lH, m) , 7.10 (3H, m) , 5.71 (1H, dd, J=15, 6.2Hz) , 

5.56 (1H, dd, J=15, 8.2Hz) , 5.38 (2H, m) , 4.63 (2H, dt, J=47, 6.3Hz) , 4.41 (lH, m) , 
4.08 (3H, br) , 3.98 (lH, m) , 2.98 (2H, dt, J=25, 6.3Hz) , 2.83 (2H, m) , 2.70 (lH, dd, 
J=18, 7.3Hz) , 2.45-1.95 (9H, m) , 1.68 (2H, m) . 




O 
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mmm 2 do) 

(lid, 15 a) - 9 -^y- 11, 15-ytFO + y-16 - [3 
- (2-Ih+yIf)W 7x-JH -17, 18, 19, 20-fh7; 
5 J^DX^-5Z, 13E->?X>lg 



TLC : Rf 0.43 (fUUft)lA/*$ J— )V= 9/ 1 ) ; 
NMR (CDC1 3 ) : <5 7.23 (m, 1H) , 7.07 (m, 3H) , 5.71 (dd, J=15, 5.9Hz, 1H) , 
5.56 (dd, J=15, 7.9Hz, 1H) , 5.38 (m, 2H) , 4.43 (br, 3H) , 4.41 (m, 1H) , 3.95 (m, 1H) , 
10 3.66 (t, J=7.2Hz, 2H) ,3.52 (q, J=7. 1Hz, 2H) , 2.86 (t, J=7.2Hz, 2H) , 2.83 (m, 2H) , 
2.69 (dd, J=18, 7.6Hz, 1H) , 2.45-1.94 (m, 9H) , 1.67 (m, 2H) , 1.19 (t, J=7.1Hz, 3H) 0 

mmm 2(11) 

(llo, 15a) -9-W-ll, 15-ytHn + y-16- (3 
15 -I^^7i-)W -17, 18, 19, 2 0-fh7/JP7'nX 
*-5Z, 1 3E-yX>i 



O 




o 




TLC : Rf 0.35 («X?jl-/M= 5 0/1) 
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NMR (CDClj) : 5 7.34-7.08 (4H, m) , 5.69 (lH, dd, J=15.4Hz, 6.2Hz) , 5.50 (lH, 
dd, J=15.4Hz, 8.0Hz) , 5.43-5.26 (2H, m) , 5.26-4.70 (3H, br) , 4.46 (2H, s) , 4.45- 
4.34 (1H, m) , 4.00-3.82 (lH, m) , 3.58 (2H, q, J=7.0Hz) , 2.84 (2H, d, J=6.2Hz) , 
2.78-2.58 (1H, m) , 2.46-1.94 (9H, m) , 1.78-1.53 (2H, m) , 1.24 (3H, t, J=7.0Hz) „ 

mmm 2(12) 

(15 a) -9-t+V-15-th'D^y-16- (3 - Xh^> 
7x-;W -17, 18, 19, 2 0-^h^/;i/7°nX^-5 Z, 13E 
-yi>S 



10 




TLC : Rf 0.45 (2 UWfc)\>J±/ J —)V= 1 9/1) ; 
NMR (CDC1 3 ) : 5 7.34-7.11 (m, 4H) , 5.72 (dd, J=15.6, 6.3Hz, 1H) , 5.68-5.60 (m, 
1H) , 5.52-5.32 (m, 2H) , 4.50 (s, 2H) , 4.48-4.40 (m, 1H) , 3.58 (q, J=6.9Hz, 2H) , 
3.10-2.90 (m, 4H) , 2.54-1.86 (m, 10H) , 1.78-1.50 (m, 4H) , 1.25 (t, J=6.9Hz, 3H) . 

mmm 2(13) 

(lla, 15a) -9-t+V-ll, 1 5-ytFo + y-l 6- (3 
-^-4-kh'P^>7iZJW -17, 18, 19, 20-fh77 
Jl/ynX^- 5 Z, 13E-yI/| 
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O 



HO 




"COOH 



X)H 



tlc : Rf o.46 osm.x^)v/mk= 19/1) ; 

NMR (CD3OD) : 5 6.89(s, 1H), 6.83 (d,J=8Hz,lH), 6.63 (d,J=8Hz,lH), 
5.61 (dd, J=15, 6Hz, 1H) , 5.48 (dd, J=15, 8Hz, 1H) , 5.4-5.2 (m, 2H) , 4.23 (q, J=6Hz, 
5 1H) , 4.00 (q, J=8Hz, 1H) , 2.78 (dd, J=18, 6Hz, 1H) , 2.7-2.5 (m, 2H) , 2.4-2.2 (m, 
4H) , 2.14 (s, 3H) , 2.2-2.0 (m, 5H> , 1.8-1.6 (m, 2H) . 

mnmi (14) 

(lla, 15a) -9-W-ll, 15-ykHo^>-16- (3 
10 -^h+^Wz-JW -17, 18, 19, 2 0-xh^/;i/7°nX 
9- 5 Z, 1 3E-yI>| 



TLC : Rf 0.37 (2UUft)l2±/*?;—)]s=9/l) ', 
NMR(CDC1 3 ) : 6 7.35-7. ll(4H,m), 5.72 (lH,dd,J=15,5.2Hz), 5.54 (lH,dd, 
15 J=15, 7.9Hz) , 5.41 (2H, m) , 4.47 (lH, m) , 4.44 (2H, s) , 3.92 (lH, m) , 3.43 (3H, s) , 
3.12 (3H, br) , 2.89 (2H, d, J=6.6Hz) , 2.69 (lH, dd, J=18, 8.2Hz) , 2.44-1.97 (9H, m) , 
1.67 (2H, m)o 

mmw 2(15) 



O 
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(15a) -9-^V-15-kKn+->-16- (3-^b^r^^)V 
7x-;W -17, 18, 19, 20-Th7y;V7°nx^-5Z, 13E 




5 TLC : Rf 0.27 ; 

NMR(CDC1 3 ) : <5 7.35-7.10 (m,4H), 5.90-5.54 (m,3H), 5.48-5.30 (m,2H), 

4.44 (s, 2H) , 4.43-4.33 (m, 1H) , 3.40 (s, 3H) , 2.95-2.74 (m, 2H) , 2.58-1.84 (m, 11H) , 

1.78-1.42(m,4H) 0 



1 4 

(Z) -7- [ (1R, 2S, 3R, 5R) - 5- ^nn-2-h Kn^> 




THPO 

(Z) -7- [ (1R, 2S, 3R, 5R) - 5 - h Fn^y- 2 - (1 
1 h*>0 Ih + y^ih3- (2-fh7tFnt'7X 
v^p^>37>- l — r;w -5-A7r>l/^ (50.o g) , 

hUiW5> (48.8ml) (2 5 0ml) jgScfc* 0°C 

T^S/Mn^ H (13.6ml) CDi*{fc^l/> (5 0ml) Jg&SrjgTU 
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mum-zimmmLfc, ^ommzyk (200ml) ^jn^, mwt^)i 

;0^yj^0hJH> (6 0 0ml) jgScfc, T"h^-7'^T> ; &-^ 
5 A^D^h* (48.6 g) , K»#U£A (48.3 g) 6 0 °CT 4 P#P B 1 

St#bfc. 2 0'CST?&aiL, ^©^(C7K (3 0 0ml) £5Px., MX 
(600ml+400ml) Tifiiiibfc. W$Jg£7jc:fe«fctffiSfn:&lfi;j< 

5 2 g) 

10 i©^nn#0fh5tHO75> (2 5 0ml) Jgttfc, -5°CT0.2 
Nim (10 0ml) £ 1 R^l^tfTMTU IWlSJtT 3 KSHSiMf #U $ b 
fc, lNli (10ml) £«TU lR#raJt#Lfc. 
7K*^hU^7A7KM (3 0 0ml) ^inA> Mx^;i/ (4 0 0ml + 3 
0 0ml) Tttfflbfe. W««£7K££^fn:fe®7KT^U te 7 j<«v 

15 IIL, ||btlfcil§y'J*W7A 

/@^B6x^=3/l) £fflt^TMg!b, TfB^ttfi^^t^^lb'&tl 
(16.5 g) 

TLC : Rf 0.41 (A^>/»^=1/1, HPTLC) ; 
NMR(CDC1 3 ) : 5 5.45-5.30 (m,2H), 4.64-4.48 (m, 1H), 4.30-3.68 (m,4H), 
20 3.60 (s, 3H) , 3.56-3.40 (m, 2H) , 2.4-1.4 (m) . 

###| 1 5 

(Z) -7- [ (1R, 2R, 3R, 5R) - 5 □ P - 2 -t^JVS )1/- 
3- (2-fh7kFolf7-M+y) S/^n^>37>- 1 — OH -5 
25 -s\7°9->m. *?)VJL7>t)1 
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CI 




'CHO 



'COOMe 



THPd 



mmmi 4x*&f&Ltz{t&m d7.og) (D9^)v^)V7**i/mm 

(3 0 0ml) fc, hUX^;i/75> (30ml) &JD^L 7Kf#t^^TH 

it^:t£-tfUv>£t# (21.7 g) ^p^.fc 0 Sfit3 0OT#bfc„ 

7A (AW>/»fJb=4/l) &fflV>Ti|i©U TsEW&lt 
SSift^tt (15.9 g) £f#fc„ 
TLC : Rf 0.55 (A+t>/^tl7 c ^= 2 / 1 ) ; 
10 NMR(CDC1 3 ) : 6 9.77 and 9.74 (1H, 2d, J=2.0Hz), 5.58-5.30 (2H,m), 4.66- 

4.50 (2H, m) , 4.12-3.98 (1H, m) , 3.90-3.72 (1H, m) , 3.68 (3H, s) , 3.60-3.40 (lH, m) , 
2.80-2.00 (8H, m) , 2.33 (2H, t, J=7.5Hz) , 1.90-1.40 (8H, m) . 

i e 

15 3- [3-^ b^r"y^^)l~4- (2-fh7tFnti7-JWy) 7i 



*=?)Vibtt>mv (1.2ml) ii7Krh7th*n77> (10 
ml) OT^SPU n-y^L-U^^A (6.7ml, 1.54MA 

20 s^iss- 6 5 v&srFfc&ttiifiz i mmwcffiTLtc. 




72 



WO 00/15608 



PCT/JP99/04934 



(2-fh7tFnt7^t+y) 7iZ«lt^5 1 JHXf^ (1.5 
g) ^t*fh7tHn77> (5ml) fcjg^U 3 5^/6Hj"T^Ttfe= 
3^WIT^6, W (0.66ml) £Un*.TK)ft£#lkU m&\zWU 
bfco TfcSiPATziS^BIL, 7KS^Mx^tr2H]ffltBbfc^ Wit 

%£5>U 5 Ai7 n-7 h ^ 7^ - (-\+^>/Mx^= 1 / 1 

^lif«i^/^y-f=2o/i) £ffl^tiib> tfb 
®&m*tcrz&m<t&® d.3g) 
: rmmvt 

10 TLC : Rf 0.21 ; 

NMR(CDC1 3 ) : <5 7.25-7.05 (m,3H), 5.5-5.4 (m,lH), 4.51 (s,2H), 4.0-3.8 (m,lH), 
3.82 (s,2H) , 3.81 (s,3H) , 3.76 (s,3H) , 3.7-3.5 (m,lH) , 3.43 (s,3H) , 
3.05 (d,J=23Hz,2H) , 2.1-1.5 (m,6H) . 

15 ##^J 1 7 

(9/3, 11a) - 9 -2 an- 1 1 - (2-fb7tFDk°7-M+ 
-» -15-t+V-16- [3 h^r->^)V-4- (2-fh5tH 
nt'7-M^y) 7x-;H -17, 18, 19, 2 0-T-h7/;P7°P 
X^-5Z, 13E-/I>| /fjUXfJP 



20 




6T?£j£bfc{b£*l (2 3 3mg) Sf h7th*a75>(5m 
1)««U £nH:**fW- HJ £A (18mg) ^0°CTjjn^2 0 5>r B 1 
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imisfco u©iSiiTh7tFo77> (i.5mi) izmfrisfcmmn 

5T&J&LtcikG® (15 0mg) £$TFL> 2 ^f^MWLfco Z 

oRs&m&o mm (0.051m n £flnA£#Lfc&, ?k, 

•!t>/»^=9/l-4/l-3/l) £ffl^Tft$£U TI2«ffl 
Stt^ii^i (2 1 5mg) £#fc 0 
10 TLC : Rf 0.43 (AW>/S^XfJl'= 2/1) ; 

NMR (CDCI3) : 8 7.22 (s, 1H) , 7.05 (s, 2H) , 6.91-6.76 (m, 1H) , 6.19 (t, J=15.0Hz, 
1H) , 5.50-5.25 (m, 3H) , 4.64-4.42 (m, 3H) , 4.23-4.08 (m, 1H) , 4.06-3.94 (m, 1H) , 
3.92-3.70 (m, 3H) , 3.66 (s, 3H) , 3.66-3.54 (m, 2H) , 3.43 (s, 3H) , 3.40-3.30 (m, 1H) , 
2.50-1.38 (m, 24H)o 



1 8 

(9/3, 11«, 150 -9-^nn-ll- (2-fh7tFD(f7- 
;M"=!r5') - 1 5-t FD+y- 1 6- [ 3 - * h + x^^Jl/- 4 - (2- 
rh7k Fnt?7-;M-3r~» 7x— ;W -17, 18, 19, 20-fh 
20 7;^7°nx^-5Z, i3E-yx>K ^fiUXfJI/ 



##0U 7T?£-J5fcUfcfb£W (2 1 Omg) Sfh7tHn77> (2m 



15 
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1) H»#U Z\ft\Z (R) -2-^^-CBS-Wlf^n'Jy> 

(o.066ml, i.0Mh;i/X>«) scCTim*., *t^D/WH^F 
(1M, fb7hFn77« 0.23ml) «Tlfc. 2 0^«L 

c:cz)SJSffin/^y-;u (o.5mi) ^minm, «x^;i/T 

10 )N4/l-3/l->2/l) WTiiU 1 5fetHbfSStt#:T^ 
3, Tia&ttffifcrrs&Hft^ (14 5mg) 
« : M£« ; 

TLC : Rf 0.28 (A^+f->/i^X^= 2/1) ; 
NMR (CDC1 3 ) : 5 7.23(s,lH), 7.05 (s,2H), 5.66-5.58 (m,2H), 5.42-5.34 (m, 
15 3H) , 4.66-4.54 (m, 1H) , 4.52 (s, 2H) , 4.36-4.26 (m, 1H) , 4.16-3.78 (m, 4H) , 3.67 (s, 
3H) , 3.67-3.55 (m, 1H) , 3.54-3.40 (m, 1H) , 3.44 (s, 3H) , 2.84-2.66 (m, 2H) , 2.40- 
1.20 (m, 25H)o 



20 (9/3, 11a, 156) -9-fDD-ll, 15-7tFn4->-16 
- (3-^h^y^^-4-tFP + -/7x-JW -17, 18, 19, 
2 0-Th7;^7°nX5'-5Z > 13E-7I>S ^fJUXfJV 
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#*«18T?^t/&fl:^l (14 2mg) (2ml) fcjg 

$?u in[;p-hji/x>xw>i domg) £im*., i^m^tii 

'J^ATiMU 5fe©tlltiifcTi)£IILL #^nfcffiMtl£ 

/2) £ffl^T*t®{U TfHtl'M^1-^M{^#) (9 7mg) £t#7c 0 
: ; 

10 TLC : Rf 0.51 (A^>/i|lfJ^l/3) ; 

NMR (CDC1 3 ) : 6 7.34 (s, 1H) , 7.04 (dd, 3=2 A, 8.4Hz, 1H) , 6.87 (d, J=2.4Hz, 1H) , 
6.82 (d, J=8.4Hz, 1H) , 5.62 (dd, J=5.7, 15.3Hz, 1H) , 5.56-5.32 (m, 3H) , 4.62 (s, 2H) , 
4.36-4.25 (m, 1H) , 4.33-3.96 (m, 2H) , 3.67 (s, 3H) , 3.45 (s, 3H) , 2.78 (dd, J=5.4, 
13.5Hz, 1H) , 2.70 (dd, J=7.5, 13.5Hz, 1H) , 2.37-1.90 (m, 12H) , 1.75-1.63 (m, 2H) . 

15 

mmM4 

(9/3, 11a, 1 5 £) -9-^OP- 1 1, 15-yhh'D + y-16 
- (3-^h + y^f^-4-tFn^y7x"JW -17, 18, 19, 
2 0 -7-h7 J )V~JU7,$- 5 Z, 13E-yI>S 



gMm-Z&i&htctt&m (8 1mg) (2ml) \Z®BL. 

zn\z 2 NfcMitj- h u v&ymm (imn mux, 2 mr^u^mwL 



20 
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fee ZtofcjfcmziNfflfc (2.2ml) Sin*., *, ^x^;h?^ms 

5 'J * WW 7 D7 N if 77^f - (^nn^;PA/^^y 

-^=2 0/1-10/1) &fflv>T»«U TtStiM^T^gSft:^ 
#3 (7 3mg) 

to : mmm ; 

ftffitttt : 

10 TLC : Rf 0.57 (2unM&/*#;~-)\,= 9/1) ; 

NMR(CDC1 3 ) : (5 7.02 (dd, J=1.8, 8.4Hz, 1H), 6.87 (d, J=1.8Hz, 1H), 6.80 (d, 
J=8.4Hz, 1H) , 5.58 (dd, J=6.0, 15.6Hz, 1H) , 5.53-5.35 (m, 3H) , 4.60 (s, 2H) , 4.34- 
4.24 (m, 1H) , 4.10-3.96 (m, 2H) , 3.44 (s, 3H) , 2.80-2.66 (m, 2H) , 2.40-1.85 Cm, 
10H), 1.77-1.60 (m, 2H)o 

15 

mmW4 (1) ~4 (1 2) 

20 HM#iJ4 (1) 

(9/3, 11a, 1 5 £) -9-imn- 1 1, 1 5-ytFD^y-l 6 
- [3- -4-fc Hn^rx7x-;H -17, 18, 

19, 2 O-'rhyyjV 7^0X^-5 Z, 13E-yI>| 
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h6 



TLC : Rf 0.43 (5>UUft)l>A/*$ J-)l=9 / 1) ; 
NMR (CDC1 3 ) : 5 8.60-8.00 (br, 1H) , 6.97 (dd, J=2.1, 8.1Hz, 1H) , 6.90-6.82 (m, 
5 2H) , 5.61 (dd, J=6.0, 16.2Hz, 1H) , 5.55-5.35 (m, 3H) , 4.35-4.25 (m, 1H) , 4.20- 
3.98 (m, 2H) , 3.72 (t, J=4.8Hz, 2H) , 3.56 (q, J=7.2Hz, 2H) , 2.85 (t, J=5.4Hz, 2H) , 
2.77 (dd, J=5.4, 13.2Hz, 1H) , 2.69 (dd, J=7.8, 13.2Hz, 1H) , 2.40-1.85 (m, 10H) , 
1.80-1.60 (m, 2H) , 1.24 (t, J=7.2Hz, 3H) . 

10 mmm (2) 

(9/3, 1 1 a, 15 1) - 9 -&UU- 1 1 , 15-ykFn^y-16 
- (3-If^-4-th'n^y7ir;0 -17, 18, 19, 2 0- f 
h^y;i/7°D^^- 5 Z, 13E-yI>| 



15 mm&ft : 

TLC : Rf 0.36 U7UU#)VJ*/*jr S—)V= 9/1) ; 
NMR(CDC1 3 ) : 5 6.96 (d,J=2.2Hz,lH), 6.88 (dd, J=8.0, 2.2Hz, 1H), 6.68 (d, 
J=8.0Hz, 1H) , 5.62 (dd, J=15, 5.4Hz, 1H) , 5.59-5.35 (m, 3H) , 4.37 (m, 1H) , 4.17- 
3.95 (m, 2H) , 2.78 (m, 2H) , 2.61 (q, J=7.5Hz, 2H) , 2.45 (br, 4H) , 2.42-1.86 (m, 



CI 
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10H) , 1.71 (m, 2H) , 1.22 (t, J=7.5Hz, 3H) . 

(9£, 11a, 1 5 £) -9-^DO-l 1, 1 5 - F U*i/- 1 6 
5 - (3-kHD+^fJ|/7i-;W -17, 18, 19, 20-xh^7 
;P7°DX^-5Z, 13E-yi>i 



: 

TLc.-Rf 0.26 (^pn^;i/A/^^y-;u= 9/i) ; 

10 NMR(CDCl 3 +CD 3 OD) : d 7.3-7.1 (m, 4H) , 5.56 (dd, J=15, 7Hz, 1H) , 5.5-5.4 (m, 
2H) , 5.29 (dd, J=15, 8Hz, 1H) , 4.62 (s, 2H) , 4.29 (q, J=7Hz, 1H) , 4.05-3.95 (m, 1H) , 
3.84 (q, J=8Hz, 1H) , 2.94 (dd, J=13, 6Hz, 1H) , 2.79 (dd, J=13, 7Hz, 1H) , 2.7- 

2.2 (br) , 2.4-1.8 (m, 10H) , 1.8-1.6 (m, 2H) . 

15 TLC : Rf 0.24 (# n DsfcJW*/.* 9 J —)V= 9 / 1 ) ; 

NMR(CDC1 3 +CD 3 0D) : 5 7.3-7.1 (m,4H), 5.59 (dd,J=15,6Hz,lH), 5.5-5.35 (m, 
3H) , 4.62 (s, 2H) , 4.34 (q, J=6Hz, 1H) , 4.05-3.95 (m, 2H) , 2.85 (d, J=6Hz, 2H) , 2.8- 

2.3 (br) , 2.4-1.8 (m, 10H) , 1.8-1.6 (m, 2H) . 

20 mmM4 (4) 

(9/3, 11a, 154) -9-^Pn-ll, 15-ytHD^y-16 
- [3- (2-tV*7u\>)Vtti/X.*)V) 7x-JW -17, 18, 19, 
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20-f h7;j^nX^-5Z, 13E-yI>8 



CI 




HO 



°r 



foWmfo : 

TLC : Rf 0.44 {ZUU^))/A/*5> J-)V= 1 0/1) ; 
5 NMR(CDC1 3 ) : <5 7.28-7.01 (m, 4H) , 5.62 (dd, J=15.3, 5.7Hz, 1H) , 5.58-5.36 (m, 
3H) , 4.43-4.30 (m, 1H) , 4.10-3.98 (m, 2H) , 3.70-3.52 (m, 3H) , 3.50-3.00 (br, 3H) , 
2.92-2.74 (m, 4H) , 2.43-1.84 (m, 10H) , 1.80-1.60 (m, 2H) , 1.15 (d, J=6.0Hz, 6H) . 

mmm4 (5) 

10 (9(3, 11a, 15|)- 1 1 , 15-yhFD+y-16 

- {$->(V'7u\>)),tt*/*3')V7x.-)V) -17, 18, 19, 20- 
J )WU7,9- 5 Z, 1 3E-yI>i 



flW : 

15 TLC : Rf 0.34 PPJlvJUA/.** ;p= 1 0/1) ; 

NMR(CDC1 3 ) : 5 7.35-7.08 (m,4H), 5.65 (dd,J=15.6,5.2Hz,lH), 5.59-5.35 (m, 
3H) , 4.48 (s, 2H) , 4.47-4.37 (m, 1H) , 4.12-3.92 (m, 2H) , 3.73 (sep, J=5.8Hz, 1H) , 
2.91 (dd, J=13.4, 5.6Hz, 1H) , 2.81 (dd, J=13.4, 7.0Hz, 1H) , 2.74-1.82 (m, 13H) , 
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1.82-1.54 (m, 2H) , 1.23 (d, J=5.8Hz, 6H) . 

mmM4 (6) 

(9/3, 11a, 15|) - 9 —&UU— 1 1 , 15-ytFD^y-16 
5 - (3-^h+y^f;k-5-^h+y7x^W -17, 18, 19, 2 
0-rh7/;^n7^-5Z, 13E-yI>f 



isSMtttt : 

TLC : Rf 0.37 U7unft)VJ±/*&y—)V=9/l) ; 
10 NMR(CDC1 3 ) : 5 6.79 (s, 1H), 6.74 (s, 1H), 6.70 (s, 1H), 5.64 (dd,J=5.7, 15.6Hz, 
1H) , 5.56-5.38 (m, 3H) , 4.41 (s, 2H) , 4.48-4.36 (m, 1H) , 4.10-3.98 (m, 2H) , 3.80 (s, 
3H) , 3.41 (s, 3H) , 2.92-2.76 (m, 2H) , 2.40-1.86 (m, 10H) , 1.80-1.60 (m, 2H) . 

IWH (7) 

15 (9/3, 11a, 156) -9-^DD-ll, 1 5 - yt Hn^y- 1 6 
- [3- (2 h^~>X^;i/) -17, 18, 19, 20-f 

h^y)ly°UX^-5Z, 13E-yI>i 
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TLC : Rf 0.31 (^on*Jl/A/^^ J-)V= 1 0/1) ; 
NMR(CDC1 3 ) : (5 7.28-7.00 (m, 4H), 5.61 (dd, J=15.4, 5.8Hz, 1H), 5.56-5.32 (m, 
3H) , 4.44-4.28 (m, 1H) , 4.28-4.12 (br, 3H) , 4.12-3.92 (m, 2H) , 3.62 (t, J=7.0Hz, 
5 2H) , 3.35 (s, 3H) , 2.94-2.68 (m, 4H) , 2.45-1.82 (m, 10H) , 1.82-1.56 (m, 2H) . 

mum 4 (8) 

(9)3, 11a, 151) -9-^nn-l 1, 15-ytFn + y-16 
- (3-7 p Ptf;i/-4-hHo=^v7x-;l') -17, 18, 19, 20- 
10 xh^y;i/7°n^^- 5 Z, 13E-yI>i 



TLC : Rf 0.29 (i7nuft)VJ*/*#S—)V= 9/1) ; 
NMR(CDC1 3 ) : 8 6.95(d,J=2.1Hz, 1H), 6.89 (dd, J=2. 1, 8.4Hz, 1H), 6.69 (d, 
15 J=8.4Hz, 1H) , 5.70-5.38 (m, 4H) , 4.42-4.30 (m, 1H) , 4.17-4.00 (m, 2H) , 2.86- 

2.68 (m, 2H) , 2.55 (t, J=7.5Hz, 2H) , 2.40-1.85 (m, 10H) , 1.85-1.50 (m, 4H) , 0.97 (t, 
J=7.2Hz, 3H) c 

^MM4 (9) 

20 (9)3, 11a, 1 5 €) -9-^DD-l 1, 1 5-yh Kn+->- 1 6 
- [3- (2 -T'OtJWyX^) 7xZJH -17, 18, 19, 2 
0-Th7yj^n^-5Z, 13E-yI>| 
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CI 




HO 



IW : 

TLC : Rf 0.45 (9UU-frs)lA/*$ y-)l= 1 0/1) ; 
NMR(CDC1 3 ) : 6 7.30-7.00 (m, 4H), 5.63 (dd,J=15.4, 5.4Hz, 1H), 5.57-5.35 (m, 
5 3H) , 4.45-4.30 (m, 1H) , 4.13-3.96 (m, 2H) , 3.96-3.00 (br, 3H) , 3.64 (t, J=7.1Hz, 
2H) , 3.41 (t, J=6.8Hz, 2H) , 2.94-2.70 (m, 4H) , 2.40-1.82 (m, 10H) , 1.82-1.48 (m, 
4H),0.89(t,J=7.3Hz, 3H)o 

&mm 4 do) 

10 (9)3, 11a, 151) — 9 no— 1 1 , 15-ytHn + y-16 
- (3 -7n\d)l*3r><y?-)V7 3i~)l) -17, 18, 19, 20-fb 
7J)17°U7,$- 5 Z, 13E-yI>l 



15 TLC : Rf 0.55 (9 UUi^hh/ J — )1<=9/1) ; 

NMR (CDC1 3 ) : 5 7.34-7.06 (m, 4H) , 5.61 (dd, J=16, 5.7Hz, 1H) , 5.55-5.34 (m, 
3H) , 4.47 (s, 2H) , 4.38 (m, 1H) , 4.00 (m, 2H) , 3.90 (br, 3H) , 3.47 (t, J=6.8Hz, 2H) , 
2.85 (m, 2H) , 2.34 (t, J=6.7Hz, 2H) , 2.29-1.81 (m, 8H) , 1.78-1.54 (m, 4H) , 0.94 (t, 
J=7.4Hz, 3H) o 
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nmM4 (id 

(9,3, 11a, 15^) -9-7MO-11, 1 5 - yh Fu + y- 1 
6- (3-Ih^y/^7irjW -17, 18, 19, 20-fh77 
5 ;V7°OX^-5Z, 13E-yI>i 



: 

TLC : Rf 0.55 (^nO*M/^^/-^=9/l) ; 
NMR (CDC1 3 ) : 5 7.3-7.1 (m, 4H) , 5.66 (dd, J=15, 6Hz, 1H) , 5.55-5.35 (m, 3H) , 
10 4.9-4.65 (m, 1H) , 4.48 (s, 2H) , 4.44 (q, J=6Hz, 1H) , 3.98 (q, J=9Hz, 1H) , 3.8-2.4 (br, 
3H) , 3.58 (q, J=7Hz, 2H) , 2.91 (dd, J=14, 6Hz, 1H) , 2.83 (dd, J=14, 6Hz, 1H) , 2.4- 
1.8 (m, 12H). 

mmm 4(12) 

15 (9)3, 11a, 15S) -9-7W-11, 1 5 -yh KD+y- 1 
6- (3-7'nbWy/^7x-JW -17, 18, 19, 20-f 
h^y;k7°07;^-5 Z, 13E-yI>l 





F 
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: 

TLC : Rf 0.67 (9 nntivVA/ *9 ;-)V= 9/1) ; 
NMR(CDC1 3 ) : 5 7.36-7.08 (m,4H), 5.65 (dd,J=15, 5.4Hz, 1H), 5.57-5.33 (m, 
3H) , 4.78 (m, 1H) , 4.48 (s, 2H) , 4.43 (m, 1H) , 3.98 (m, 1H) , 3.51 (br, 3H) , 3.47 (t, 
5 J=6.8Hz, 2H) , 2.87 (m, 2H) , 2.40-1.54 (m, 14H) , 0.94 (t, J=7.5Hz, 3H) . 

mm\ 1 9 

(9a, 11a) -9-7Wt+y-ll - (2 -f h7t FPt!7- 
M+y) -15-t+V-16- -17, 
10 18, 19, 2 J)l7°OZ2- 1 3 E-JL>m ^fJVX^fJP 



(10ml) C**<b^-hUC7A (62.5%, 22mg) £Jn*.. 
15 feefiJH«^*^SS4 Sftffim&lslto t^\Z7- [ (1R, 2R, 3 
R, 5S) -5-7-fe^;^^v-2-^;i/5;U-3- (2-fb7tFD 
tT7-;^+'» 1 — f;W ^\7^>^^^;P (2 0 0m 

g) 0i*fb7kHD77>»ll)! (6ml) £Jnx., 2 0R#fffl& 

20 MX5P;i/T«ffiU W$l£®*n&£taT?ife#U «l7tc«iBft^ b U VAT! 
$£®Ltz. M^>U*^M7A^n7h^77^" 
(A=^+h>/«X^;K 3/1 — 2/1) SJBVvcfiMSU Tffiiftlttit* 




Acq 
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m?ZWm{k&V! (2 0 9mg) 

im : n&mw ■, 

TLC : Rf 0.29 (A^>/ft|I^= 2 / 1 ) ; 

NMR (CDC1 3 ) : 5 7.40-7.10 (m, 4H) , 6.78 (m, 1H) , 6.25 (m, 1H) , 5.11 (m, 1H) , 
5 4.47 (m, 1H) , 4.44 (s, 2H) , 4.20-3.20 (m, 3H) , 3.84 (s, 2H) , 3.66 (s, 3H) , 3.39 (s, 
3H) , 2.77-2.32 (m, 2H) , 2.29 (t, J=7.6Hz, 2H) , 2.05 (s, 3H) , 1.89-1.02 (m, 18H) . 

##M2 0 

(90!, 11a, 15a) -9-mW">- 1 1- (2-fh7tI< 
10 nt!7-M^y) - 1 5 - h Hn^y- 16- (3-^h+y^f^7x 
-JW -17, 18, 19, 2 o-^h^y;i/7°nx^- 1 3 E-X>^ 



7)v3>wmmmn,T, ##m 9T^Lm% (2 0 5m g ) 

15 7fcT-h^t: KD7^>« (1.9ml) (C (R) -2-^-CBS-t 
+U-tf jpn U v> ( 1 M h;Px>M, 7 3 a 1 + 2 5 m 1 ) £Jn*.fc. R 
J&Jfcfctfn/W K9-f F (l.0Mf h7tF077>llI, 2 2 0m 1+7 

0^1) ttTJa^., *0S*4 5$H««#i/&. o'c-r^y- 

x U *W7A^D7 h^77^- (A^+f->/^X^;i/= 3/2-1 
/2) £fflv>Ttt»-r* 1 5tePLS»»T&^ TsStitt 



Acq 



-COOMe 
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\m^t^mmt^m U6 4mg) 

WAX : ; 

TLC : Rf 0.43 (s\*-y->/&MX^)V= 1 / 1 ) ; 

NMR(CDC1 3 ) : 5 7.38-7.09 (m,4H), 5.80-5.44 (m,2H), 5.09 (m,lH), 4.61 (m, 
1H) , 4.44 (s, 2H) , 4.37 (m, 1H) , 4.04-3.72 (m, 2H) , 3.66 (s, 3H) , 3.43 (m, 1H) , 
3.40 (s, 3H) , 2.83 (m, 2H) , 2.57-2.33 (m, 2H) , 2.29 (t, J=7.5Hz, 2H) , 2.05 (s, 3H) , 
1.98-1.02 (m, 18H). 

###J 2 1 

(9a, 11a, 15a) -9-hFn^y- 11, 1 5-fcfX (2-fh 
7kKDK7=;W>') -16- (3-* h^>;WU"7xn;i/) -17, 
18, 19, 2 O-xh^yjl-ynX^- 1 3E-X>i 



7;^>«f?H^T> ###12 0«Lm« (1 7 3mg) OSS 
*il^fl/>«« (2ml) fc^tFDt!7> (4 2ml) , tfUv-? 

a p-t->i/-h (7.8m g) zmz.. -mmthtco Ki&m&m&mm 

ml) fc2N#Blfc^HJ#-Mcjgift (2ml) &MZ.2mmmtls1t B £ 
»*SE&»ffia*1"SiItt-J;0a^« (19 9mg) H 
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TLC : Rf 0.30 (^it> /ffillfJ^ 1 / 3 ) ; 
5 5 

(11a, 15a) -9-W-ll, 1 5-yhFn^y-l 6- (3 
-^h^y^Wx-JW -17, 18, 19, 2 0 — r h 7 J )Vy°ux 
1 3E-I>1 



10 7)l3>m&m®^T. lT^Lfc^tl (1 9 9mg) ©7 

-bh>Ii (l.5ml) fc$?3->Xtt££-3 OtW»t§tl? 

unx.fc 0 <V7°P/v-;u$Jn^fc^ - 1 st^t^l^x^ux-t- 

15 S*ai-S^tfc«fc01lfca4j*»*»»-xh5tHP77>-* (2m 
1 + lm 1 +o.5m 1) L£. 5 0 t CT2B#^ 

D7h^7^f- (^u->/Mx5 i ;i/=i/2 + 1 %mm-*i/4 + i 

20 %M) &fflv>Ttt»U TE*ftte£rrs«IBfl:£«i (8 0mg) £t# 



o 
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TLC : Rf 0.48 (*7Uwfc))/]±/*9 / — )V=9/1) ; 
NMR (CDCI3) : <5 7.33-7.10 (m, 4H) , 5.73 (dd, J=15, 6.3Hz, 1H) , 5.53 (dd, J=15, 
8.6Hz, 1H) , 4.49-4.37 (m, 3H) , 3.94 (m, 1H) , 3.42 (s, 3H) , 3.38 (br, 3H) , 2.89 (dd, 
5 J=14, 5.6Hz, 1H) , 2.82 (dd, J=14, 7.2Hz, 1H) , 2.69 (ddd, J=19, 7.7, 1.1Hz, 1H) , 
2.32 (t, J=7.8Hz, 2H) , 2.31 (m, 1H) , 2.20 (dd, J=19, 9.8Hz, 1H) , 1.97 (m, 1H) , 1.67- 
1.20 (m, 10H). 

(1) ~5 (1 5) 

10 mm\ 19-21 * j;^at« 5 tmmvmmzi: 0 . TiB©«i[i$^ 
mmms m 

(lla. 15 6) -9-t+V-ll, 15-ykFO^>-16- [3 
15 - (2 — f V7°ntf;i/^~>x^;0 7x~;H - n, 18, 19, 20 
-^h^y;i/7°ax^- 1 3 E-x>m 



mmim : 

tlc : Rf 0.60 mmx^)v/mm= 20/1) ; 

20 NMR(CDC1 3 ) : 6 7.22 (t, J=8Hz, 1H), 7.1-7.0 (m,3H), 5.73 (dd,J=15,6Hz, 1H), 
5.54 (dd, J=15, 8Hz, 1H) , 4.37 (q, J=6Hz, 1H) , 3.96 (q, J=9Hz, 1H) , 3.7-3.55 (m, 
3H) , 2.9-2.6 (m, 5H) , 2.4-2.3 (m, 3H) , 2.21 (dd, J=18, 7Hz, 1H) , 2.0-1.9 (m, 1H) , 



O 
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1.7-1.2 (m, 10H) , 1.15 (d, J=6Hz, 6H) „ 

mmm5 (2) 

(11a, 150 -9-t^V-ll, 1 1 6- (3 

5 --(V^U\i)V-t^ly^)Vyx.^)V) - 1 7, 18, 19, 20-fb5 
y;P7°nx^- l 3E-i>i 



tlc : Rf o.59 (mm^)i/mm= 20/1) ; 

10 NMR(CDC1 3 ) : 5 7.3-7.1 (m,4H), 5.74 (dd, J=15, 6Hz, 1H), 5.52 (dd,J=15,8Hz, 
1H) , 4.48 (s, 2H) , 4.43 (q, J=6Hz, 1H) , 3.92 (q, J=9Hz, 1H) , 3.74 (pent, J=6Hz, 1H) 
2.90 (dd, J=14, 5Hz, 1H) , 2.82 (dd, J=14, 7Hz, 1H) , 2.69 (dd, J=18, 7Hz, 1H) , 2.4- 
2.3 (m, 1H) , 2.31 (t, J=8Hz, 2H) , 2.20 (dd, J=18, 10Hz, 1H) , 2.0-1.9 (m, 1H) , 1.7- 
1.2 (m, 10H) , 1.24 (d, J=6Hz, 3H) , 1.23 (d, J=6Hz, 3H) . 



M0iJ5 (3) 

(11a, 1 5 e) -9-^V-l 1, 1 + 1 6 - (3 

-/b^fJP-5-/b^y7i-J0 -17, 18, 19, 20-t 

h^y;U7°ny;^- l 3E-i>i 



0 




: 



15 
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O 



HO 




SS'W : 

TLC : Rf 0.48 (&unft)l&/*?J — )V= 9/ 1 ) ; 
NMR(CDC1 3 ) : 5 6.8l(m, 1H), 6.72 (m,2H), 5.73 (dd,J=15, 6.0Hz, 1H), 
5 5.54 (dd, J=15, 8.5Hz, 1H) , 4.41 (s, 2H) , 4.40 (m, 1H) , 3.96 (m, 1H) , 3.80 (s, 3H) , 
3.43 (br, 3H) , 3.41 (s, 3H) , 2.82 (m, 2H) , 2.71 (dd, J=18, 7.2Hz, 1H) , 2.44-2.12 (m, 
4H), 1.96 (m, 1H), 1.74-1.18 (m, 10H) . 

«0iJ5 (4) 

10 (11a, 15 6) -9-t+V-ll, 15-ykHn+->-16 - [3 
- (2-7u\l)Vtti'X?M 7x-;i/] -17, 18, 19, 20-r 
h7S)V7nx?- 1 3E-i>| 



15 TLC : Rf 0.51 (i?pnMA/^^;-^= 9/1) ; 

NMR(CDC1 3 ) : 6 7.31-7.00(m, 4H), 5.75 (dd,J=15, 5.9Hz, 1H), 5.57 (dd,J=15, 
8.6Hz, 1H) , 4.42 (m, 1H) , 3.98 (m, 1H) , 3.67 (t, J=7.4Hz, 2H) , 3.42 (t, J=6.8Hz, 
2H) , 2.96-2.79 (m, 4H) , 2.71 (dd, J=18, 7.4Hz, 1H) , 2.38 (br, 3H) , 2.37-2.12 (m, 



O 
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4H) , 1.98 (m, 1H) , 1.71-1.13 (m, 12H) , 0.89 (t, J=7.3Hz, 3H) . 

mmms (5) 

(lid, 15£) -9-t+y-ll, 15-ytHo^y-16- [3 
5 - (2-^V7 , Uh°M+yI^) 7x"JH -17, 18, 19, 2 0 



TLC : Rf 0.60 <#&X^/IM&= 2 0/1) ; 
10 NMR(CDC1 3 ) : 6 7.23 (t, J=8Hz,lH), 7.1-7.0 (m,3H), 5.72 (dd,J=15,6Hz,lH), 
5.56 (dd, J=15, 8Hz, 1H) , 5.5-5.3 (m, 2H) , 4.42 (q, J=6Hz, 1H) , 3.96 (q, J=9Hz, 1H) , 
3.7-3.55 (m, 3H) , 2.9-2.6 (m, 5H) , 2.4-2.1 (m, 9H) , 1.8-1.6 (m, 2H) ,1.16 (d, J=6Hz, 
6H)o 

15 mMMb (6) 

(11a, 15{) - 9-t+V-ll, 15-yhFo + ->-16- (3 
-<i V7u&btti'* ! ?)Vyx.=LM - 1 7, 18, 19, 20-fh7 
;;V7"nx^-5Z, 13E-yI>| 



0 




0 
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tlc : Rf 0.59 mmx^)v/mm= 20/1) ; 

NMR (CDCI3) : 5 7.3-7.1 (m, 4H) , 5.72 (dd, J=15, 6Hz, 1H) , 5.52 (dd, J=15, 8Hz, 
1H) , 5.5-5.3 (m, 2H) , 4.48 (s, 2H) , 4.5-4.4 (m, 1H) , 3.90 (q, J=9Hz, 1H) , 3.74 (pent, 
5 J=6Hz, 1H) , 2.95-2.8 (m, 2H) , 2.68 (dd, J=18, 8Hz, 1H) , 2.4-2.25 (m, 4H) , 2.25- 
1.9 (m, 5H) , 1.75-1.55 (m, 2H) , 1.24 (d, J=6Hz, 3H) , 1.23 (d, J=6Hz, 3H) . 

(lla, 151) - 1, 15-yhFn^y-16 - (3 

10 -^b^y^-5-^^y7x-;W -17, 18, 19, 20-f 
Yz> J)Wu7s$>- 5 Z, 13E-yX>i 



%wm : 

TLC : Rf 0.48 (?UU-fc)V&/*?/-)\<= 9/1) ; 
15 NMR(CDC1 3 ) : 6 6.81 (m, 1H), 6.72 (m, 2H), 5.71 (dd,J=15, 5.4Hz, 1H), 

5.55 (dd, J=15, 7.9Hz, 1H) , 5.40 (m, 2H) , 4.44 (m, 1H) , 4.41 (s, 2H) , 3.96 (m, 1H) , 
3.80 (s, 3H) , 3.42 (s, 3H) , 3.38 (br, 3H) , 2.84 (m, 2H) , 2.70 (dd, J=19, 7.3Hz, 1H) , 
2.45-1.98 (m, 9H) , 1.66 (m, 2H) 0 

20 m&M5 (8) 

(11a, 15{) - 9-*+y-ll, 15-ytHD + y-16 - [3 




q 
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- (2-'?U\f.)Vtt*/X. ! ?)V) 7x-;H -17, 18, 19, 20-f 
h5J)V7U7>9- 5 Z, 13E-yI>t 




: 

5 TLC : Rf 0.49 (9 UU-fo)Vh/ S —)]/= 9/ 1 ) ; 

NMR (CDC1 3 ) : 5 7.31-7.00 (m, 4H) , 5.71 (dd, J=16, 5.6Hz, 1H) , 5.56 (dd, J=16, 
7.9Hz, 1H) , 5.39 (m, 2H) , 4.42 (m, 1H) , 3.97 (m, 1H) , 3.95 (br, 3H) , 3.66 (t, 
J=7.1Hz, 2H) , 3.41 (t, J=6.8Hz, 2H) , 2.94-2.78 (m, 4H) , 2.70 (dd, J=19, 7.2Hz, 1H) , 
2.46-1.95 (m, 9H) , 1.79-1.47 (m, 4H) , 0.89 (t, J=7.4Hz, 3H) . 

10 

mmw5 (9) 

(11 a, 151) -9-t+V-ll, 15-ytHD + y-16- (3 
-7"ot>-4-tFa + y7i-JW -17, 18, 19, 20-rh7 

yjvynx^-i 3e-i>i 



q 



15 




TLC : Rf 0.59 (MB.^)V/mk= 2 0/1) ; 

NMR (CD3OD) : <5 6.88(d,J=2.0Hz,lH), 6.82 (dd,J=8.2, 2.0Hz, 1H), 6.63 (d, 
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J=8.2Hz, 1H) , 5.60 (dd, J=15.4, 6.6Hz, 1H) , 5.47 (dd, J=15.4, 6.6Hz, 1H) , 4.24 (m, 
1H) , 3.98 (m, 1H) , 2.82 (m, 1H) , 2.72-2.42 (m, 4H) , 2.40-2.20 (m, 3H) ,2.19- 
1.86 (m, 2H) , 1.70-1.08 (m, 12H) , 0.93 (t, J=7.4Hz, 3H) „ 

5 mmm 5(10 

(lla, 15{) -9-t+V-ll, 15-yhFn^y-16- (3 
-7'nt>-4-bFn^y7i-JW -17, 18, 19, 20-f h7 




io : 

tlc : Rf o.6o mm^)v/mm= 20/1) ■, 

NMR (CD 3 OD) : <5 6.89(d,J=2.2Hz,lH), 6.84 (dd,J=8.2, 2.2Hz, 1H), 6.64 (d, 
J=8.2Hz, 1H) , 5.70-5.16 (m, 4H) , 4.24 (m, 1H) , 4.00 (m, 1H) , 2.80 (m, 1H) , 2.72- 
1.92 (m, 13H) , 1.73-1.45 (m, 4H) , 0.93 (t, J=7.4Hz, 3H) . 

15 

mmm 5(11) 

(11 a, 15f) -9-t+V-ll, 15-yhFn^y-16- (3 
-7 , nt!M+/f;i/7xrjW -17, 18, 19, 20-T-h^y;u7° 
nx^- 1 3E-I>1 



95 



WO 00/15608 



PCT/JP99/04934 



0 



HO 




tlc : Rf o.56 mm^)v/wm= 20/1) ; 

NMR(CDC1 3 ) : <5 7.38-7.07 (m,4H), 5.75 (dd,J=15.4, 6.2Hz, 1H), 5.51 (dd, 
5 J=15.4, 8.8Hz, 1H) , 4.48 (s, 2H) , 4.40 (m, 1H) , 3.94 (m, 1H) , 3.48 (t, J=6.8Hz, 2H) , 
2.97-2.60 (m, 3H) , 2.41-1.88 (m, 5H) , 1.75-1.15 (m, 12H) , 0.94 (t, J=7.4Hz, 3H) . 

mMM5 (12) 

(11a, 15 a) -9-t+V-ll, 1 5-ykHo^y-l 6- (3 
10 -Xh^y^f^7x-JW -1, 6- (1, 4-7i-U» -2, 3, 
4, 5, 17, 18, 19, 2 0 J )1~7U7,$- 1 3 E-X>^ 



TLC : Rf 0.31 {9uwfo)\,k/*5> J—)]/= 9/1) ; 
15 NMR(CDC1 3 ) : 8 7.98 (d,J=8Hz,2H), 7.3-7.1 (m,6H), 5.72 (dd,J=15,6Hz, 1H), 
5.43 (dd, J=15, 9Hz, 1H) , 4.45 (s, 2H) , 4.40 (q, J=6Hz, 1H) , 3.91 (q, J=8Hz, 1H) , 
3.57 (q, J=7Hz, 2H) , 2.9-2.6 (m, 5H) , 2.4-2.3 (m, 1H) , 2.23 (dd, J=18, 9Hz, 1H) , 
2.0-1.9 (m, 2H) , 1.8-1.7 (m, 1H) , 1.26 (t, J=7Hz, 3H) . 
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MUMS (1 3) 

(11a, 151) -9-t^V-ll, 1 5-ykFn^>- 1 6- [3 
- (2-^h^S>X^;W 7x-JW -17, 18, 19, 20-fh7; 
5 ;^nx^- 1 3E-X>1 



tlc : Rf o.55 (mmx^)v/mt= 20/1) ; 

NMR (CDCI3) : 6 7.28-7.14 (m, 1H) , 7.15-6.98 (m, 3H) , 5.73 (dd, J=15.4, 6.4Hz, 
10 1H) , 5.53 (dd, J=15.4, 8.0Hz, 1H) , 4.36 (m, 1H) , 3.95 (m, 1H) , 3.63 (t, J=6.8Hz, 
2H) , 3.36 (s, 3H) , 2.94-2.60 (m, 5H) , 2.42-1.84 (m, 5H) , 1.74-1.18 (m, 10H) . 

mmms (14) 

(11a, 150 -9-t*y-ll, 15-yhFn+y-16 - [3 
15 - 7z-JW -17, 18, 19, 20-ff7/ 

;i/yoX^-5Z, 13E-yI>i 



0 




0 
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ill : ki ioz \^m^-T )u / mm— z u / i ; 



NMR(CDC1 3 ) : 5 7.31-7.18 (m,lH), 7.14-7.00 (m,3H), 5.72 (dd, J=15.0, 5.6Hz, 
1H) , 5.56 (dd, J=15.0, 7.4Hz, 1H) , 5.48-5.26 (m, 2H) , 4.43 (m, 1H) , 3.97 (m, 1H) , 
3.65 (t, J=6.6Hz, 2H) , 3.35 (s, 3H) , 2.98-2.60 (m, 5H) , 2.46-1.90 (m, 9H) , 1.80- 
5 1.45 (m, 2H) = 

mnm 5(15) 

(11a, 156) - 9-W-ll, 15-yhHn + y-16 - (3 
-7°nt;;l/^'>^^7x-Jl/) - 1 7, 18, 19, 20-7-b?J)l 
10 7°nX^-5Z, 13E-yI>| 



TLC : Rf 0.56 (ffl&X.J-)V/%&&= 2 0/1) ; 
NMR(CDCI 3 ) : <5 7.38-7.08 (m,4H), 5.73 (dd,J=15.4, 6.2Hz, 1H), 5.53 (dd, 
15 J=15.4, 8.0Hz, 1H) , 5.50-5.27 Cm, 2H) , 4.59-4.37 (ra, 3H) , 3.92 (m, 1H) , 3.49 (t, 
J=6.8Hz, 2H) , 3.38-1.87 (m, 12H) , 1.84-1.52 (m, 4H) , 0.94 (t, J=7.4Hz, 3H) . 

m^m 2 2 

(11a, 15a) 15-h*X (t-^f 

20 ;i/y/fJk/'J;my) -16- (3-/h^y^^7x-JW -17, 
18, 19, 2 0-xh^/JU7°Py;^-8, 13E-yI>| 2- (t 



o 
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7)V3>m&MmnrF. os) -i-h-f-4- o-* h^>^ 

)V7jl-)V) - 3 - t - ^y^f;Vy y- 1 E-^f> (18 

6mg) ®&7k^i^Jl/X-x;l/igJ£ (2.0m 1 ) \Z- 7 8tT t 
5 U^A (1.64M^>^>»«, 0.52ml) £^TU fC^S4 5« 
^Lfco ^;rKU7^A2-^XX;i->7/-^7V-h (0.25Mff7t 
h'D77« 2.1ml) £$TFU £js&L£ftffi&^fc£*-©£S; 1 5 
#IH!«#Lfc. ^ut2- [6- (2-t-7?)Vz?*3 L )Vi'V)],tti'3i 

10 2 -x^P^s>x>- 1 (15 5mg) ©S*yIfJH-fiPit 

(2.0m 1 ) £0>o < 0 t^TLTin^, fc&ttfcl«3tfi»«£4 0fl» 
ttT- 2 01C:£T#ML&. EEC. $|7Kg§l£ (0.16ml) SJD^OS 
£3 0#ISJ«#L£. IS«fb7>^X^A7jc^i2 8%7>^X77k© 

(9/i) ^m^sjEg^jh*^, gjan#taufe. ra^t)^ 

15 MX9MUTIS&HJU WM?r^nS'ft7> ; E-^A7K^t 2 8%7> ; E 
X77KW^M (9/1) . teft*ffi#T7«5&U M7KM7- h U ^AT 
MSMffiWm «y'J*m7A^n7h^7^- 

mmtt&m (issmg) sufc. 

20 M : ; 

tlc : Rf 0.51 {^*-*ry /W®X3-h= 9 / 1 ) ; 

NMR (CDC1 3 ) : (5 7.3-7.1 (m, 4H) , 5.60 (dd, J=15, 5Hz, 1H) , 5.42 (dd, J=15, 9Hz, 
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1H) , 4.42 (s, 2H) , 4.3-4.2 (m, 1H) , 4.12 (dd, J=6, 5Hz, 2H) , 4.1-4.0 (m, 1H) , 
3.80 (dd, J=6, 5Hz, 2H) , 3.37 (s, 3H) , 3.0-2.95 (m, 1H) , 2.9-2.7 (m, 3H) , 2.37 (t, 
J=8Hz, 2H) , 2.29 (t, J=8Hz, 2H) , 2.1-1.9 (m, 1H) , 1.8-1.5 (m, 4H) , 1.4-1.1 (m, 8H) , 
0.98 (t, J=7Hz, 3H) , 0.89 (s, 9H) , 0.87 (s, 9H) , 0.81 (s, 9H) , 0.06 (s, 6H) , 0.03 (s, 
5 6H)o 

mmme 

(lla, 15a) 15-yth'D^y- 

16- (3 h^->^^;U7x-;U) -17, 18, 19, 20-fh7 
10 y-^7°nx^-8, 13E-yI>i 




###iJ2 2^imi!j (18 0mg) hx HJ;i/i§ffc (2m 

1 ) 0 °CT tf U P> (0.2m 1 ) , y y it?m- \L U (0.4m 1 ) 

- (^iJ->/»Kx^;w=2/i-»ttx5 L ;W £fflv>T*ft»U TE« 
tti*tr58«M (7 9mg) Sfcfc. 

20 M : m&mvi ; 

TLC : Rf 0.48 (»Rx?;W ; 

NMR (CDC1 3 ) : 5 7.3-7.1 (m, 4H) , 5.67 (dd, J=15, 6Hz, 1H) , 5.45 (dd, J=15, 9Hz, 
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1H) , 4.43 (s, 2H) , 4.38 (q, J=6Hz, 1H) , 4.2-4.15 (m, 2H) , 4.1-4.0 (m, 1H) , 3.8- 
3.75 (m, 2H) , 3.39 (s, 3H) , 3.1-3.0 (m, 1H) , 2.9-2.75 (m, 3H) , 2.6-2.4 (br, 1H) , 
2.38 (t, J=8Hz, 2H) , 2.34 (t, J=7Hz, 2H) , 2.4-2.2 (m, 2H) , 2.1-1.9 (m, 1H) , 1.9- 
1.8 (br, 1H) , 1.8-1.5 (m, 4H) , 1.4-1.2 (m, 8H) , 0.97 (t, J=7Hz, 3H) . 



mmM6 (1) ~6 (4) 

10 mmM6 (i) 

(llfl, 15a) 15-yhh'D+y- 
16- (3-/h + y^^7xr;W -17, 18, 19, 20-fh7 
;)l7nZ9-8, 13E-yI>| /fJUXfjy 



15 TLC : Rf 0.18 mmx^/^^r>= 2/1) ; 

NMR (CDC1 3 ) : 5 7.3-7.1 (m, 4H) , 5.67 (dd, J=15, 6Hz, 1H) , 5.45 (ddd, J=15, 9, 
1Hz, 1H) , 4.43 (s, 2H) , 4.45-4.35 (m, 1H) , 4.1-4.0 (m, 1H) , 3.68 (s, 3H) , 3.42 (s, 
3H) , 3.1-3.0 (m, 1H) , 2.9-2.8 (m, 3H) , 2.45-2.35 (m, 1H) , 2.39 (t, J=7Hz, 2H) , 
2.29 (t, J=7Hz, 2H) , 2.3-2.2 (br, 1H) , 2.1-1.95 (m, 1H) , 1.8-1.5 (m, 7H) , 1.4-1.2 (m, 

20 6H), 1.00(t,J=7Hz,3H) o 

«#iJ6 (2) 



5 
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(11a, 15a) -9-7^;-fM^y-ll, 15-ytFo + y- 
16- (3-^^-4-tHn*->7i^) -17, 18, 19, 20 
-fh7y^7°nX^-8, 13E-yX>i ^^HXf^ 



5 TLC : Rf 0.20 (MX^Jl//A+-y->- 2/1) ; 

NMR(CDC1 3 ) : (3 6.94(d,J=2Hz, 1H), 6.87 (dd,J=8,2Hz,lH), 6.70 (d,J=8Hz, 
1H) , 5.62 (dd, 3=15, 7Hz, 1H) , 5.43 (dd, J=15, 9Hz, 1H) , 5.29 (s, 1H) , 4.39 (q, 
J=6Hz, 1H) , 4.1-4.0 (m, 1H) , 3.68 (s, 3H) , 3.1-3.0 (m, 1H) , 2.9-2.8 (m, 1H) , 2.74 (d, 
J=7Hz, 2H) , 2.45-2.35 (m, 1H) , 2.39 (t, J=7Hz, 2H) , 2.31 (t, J=7Hz, 2H) , 2.23 (s, 
10 3H) , 2.1-2.0 (m, 1H) , 2.0-1.9 (m, 1H) , 1.8-1.5 (m, 6H) , 1.4-1.1 (m, 6H) , 1.00 (t, 
J=7Hz, 3H) o 

(11 a, 15a) -9- (S-^M^yT'n/V^M^y) -11, 
15 1 5-ytFn+y- 1 6- (3-* h^y^^7i-J0 - 1 7, 18, 
19, 2 0-fh7;^7 , DX^-8, 13E-yX>l ^fJUXfJl^ 



0 v 
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tlc : Rf 0.47 mm^)v/mm= so/d ; 

NMR (CDCI3) : 6 7.3-7.1 (m, 4H) , 5.65 (dd, J=15, 6Hz, 1H) , 5.44 (dd, J=15, 9Hz, 
1H) , 4.44 (s, 2H) , 4.38 (q, J=6Hz, 1H) , 4.01 (dt, J=7, 4Hz, 1H) , 3.68 (s, 3H) , 3.40 (s, 
3H) , 3.1-3.0 (m, 1H) , 2.9-2.6 (m, 7H) , 2.45-2.4 (m, 1H) , 2.4-2.3 (m, 3H) , 2.1-2.0 (m, 
5 1H) , 1.75-1.55 (m, 4H) , 1.4-1.2 (m, 6H) . 

mmme (4) 

(11 a, 15a) -9-7tW*'>-ll, 15-yth'D^y-l 
6- O-^b+W^x^JW -17, 18, 19, 20-rh7; 
10 )\s7nX?-8, 13E-yI>| ZfJUXfJl' 



TLC : Rf 0.26 (ffHWAW>=2/l) ; 

NMR (CDCI3) : <5 7.3-7.1 (m, 4H) , 5.66 (dd, J=15, 6Hz, 1H) , 5.43 (dd, J=15, 9Hz, 
1H) , 4.42 (s, 2H) , 4.45-4.3 (m, 1H) , 4.1-3.95 (m, 1H) , 3.65 (s, 3H) , 3.40 (s, 3H) , 
15 3.1-3.0 (m, 1H) , 2.9-2.7 (m, 3H) , 2.5-2.3 (m, 2H) , 2.30 (t, J=7Hz, 2H) , 2.15 (s, 3H) , 
2.1-1.9 (m, 1H) , 1.9-1.5 (m, 4H) , 1.4-1.1 (m, 6H) . 

##f !l 2 3 

(9 a, 11a, 15 a) - 9-fc Fu=i^>- 11, 15-k'X (t-7*f 
20 Jky/fJl/y'JJ^y) -16- (3-/b^y^?^7xr;W -17, 
18, 19, 2 0-T-h^/;l/7°OX^- 1 3 E-X>m ^;i/XXxJl/ 
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(11a, 15a) -9-W-ll, 15-t'7 (t-^y/f 
-16 - (3-/h^y^f^7iz;W - n, l 8, 

19, 2 O—rh^yjK/PX*- 1 3E-i>® /fJUXf^ (2 7 
5 8rag, ##0J1 ) 5:SS7KTH F (8ml) »l-78 

U^A- HJ sec-:/3\M?n/Vf K^-f F (1.0 
MTHFii ((Sp°p^ : L -selectride) 0.46ml) SrJP^fj^Lfco 1 mm 

3i%MM7K*7K (i.6mi) £ira&#B8i^;i'-e*mu «JI£ 

1NSI, ^fP7K^7jc ^^hU^A7KM, »«7KTJii«#^. 
A^nvh^7^ (A^U->/»ffiX^;U=2 0/1^10/1-4/ 

i) §ffl^T^»u, Tffi«ttfi£rr5«Hfc£tt (173.7m g) 

JBtt : tofcifttf ; 

TLC : Rf 0.46 ('N W>/@^X^;k= 4 / 1 ) ; 
15 NMR(CDC1 3 ) : <5 7.30-7.03 (m, 4H) , 5.48 (dd, J=15.4Hz, 5.6Hz, 1H) , 5.34 (dd, 
J=15.4Hz, 8.6Hz, 1H) , 4.42 (s, 2H) , 4.29-3.94 (m, 3H) , 3.65 (s, 3H> , 3.37 (s, 3H) , 
2.73 (d, J=6.6Hz, 2H) , 2.29 (t, J=7.5Hz, 2H) , 2.24-2.12 (m, 1H) , 1.86-1.10 (m, 14H) , 
0.86 (s, 9H) , 0.81 (s, 9H) , 0.04 (s, 6H) , -0.12 (s, 3H) , -0.23 (s, 3H) . 

20 2 4 

(9a, 11a, 15o) 15-k'X (t-7* 

Z-frzttWVz/Vfrtti/) -16- + -1 

7, 18, 19, 2 0-fb7;^7*OX^-13E-X>H ^Jl^XX 
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##fU2 3T?£j*Lfc{fcSttl (173.7m g) £tf»Jv> (3ml) fcfcfr 
L0 tlC^Lfc. Iu(;hyJ^D7^F (5 0 0mg) 3 0 

5 ifi^Tfflbfc. 15NfP^ hyJ^D7^F (5 0 0mg) & 

(217.5m g) 

io : mn&mvt 

TLC : Rf 0.62 (^>i£ >/H^X^l/= 10/1) . 

(915, lla, 1 5a) -9-^PP-l 1, 1 5 - V t H U*r*/- 1 6 
15 - (3-^h + y/f^7i^) -17, 18, 19, 20-f h7/^ 
7°nX^- 1 3 E-JL>m ^fiUXr^ 




2 4 T^Lfe^® (217.5m g) £«h;kX> (8ml) £ 
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«&&>U fh7yf^7>^A^D7^F (7 3 0mg) %MX5 5°C 

^KM^hU^ATfftiU iftttLfc. ^nST-fe h U (2ml) 
fc^Lt°U> ? > (0.25ml) ^JPx0 o CC^Lfeo ^tC7^bzKSt^ 
5 -fc°Uv> (0.5ml ) &flnA5$m, £i&£#i&-f5. 1.5R#im M 

SSL, sei:n-/t-3!j7A (h;Px>/^y^otf^r;m-;i/=2 0/ 
10 1) £ffl^T#itiU TBHfclttffi£*rf5glSiffc£t! (55.6mg) 
: M&mW ; 

TLC : Rf 0.42 ('\^>/SlX^= 1 / 2 ) ; 
NMR(CDCl 3 ) : 6 7.32-7.06 (m, 4H), 5.56 (dd, J=15.0Hz, 6.2Hz, 1H), 5.42 (dd, 
J=15.0Hz, 7.6Hz, 1H) , 4.41 (s, 2H) , 4.36-4.20 (m, 1H) , 4.08-3.90 (m, 2H) , 3.65 (s, 
15 3H) , 3.63-3.42 (br, 1H) , 3.39 (s, 3H) , 2.92-2.68 (m, 3H) , 2.30 (t, J=7.5Hz, 2H) , 
2.15-1.20 (m, 14H). 

nmw7 (i) 

(9/3, 11a, 15o) -9-^nn-ll, 1 - 1 6 

20 - (3-Xh+y^?Jl/7xZJW -17, 18, 19, 2 0-f h^/^ 
7"DX^-5Z, 13E-yI>l /^XXrJV 
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TLC : Rf 0.27 (A^-y->/@^^X^;i/= 1 / 2 ) ; 
NMR(CDC1 3 ) : 5 7.32-7.05 (4H,m), 5.57 (lH, dd, J=15.3Hz, 6.5Hz), 5.51- 
5 5.26 (3H, m) , 4.45 (2H, s) , 4.36-4.22 (lH, m) , 4.06-3.90 (2H, m) , 3.66 (3H, s) , 
3.55 (2H, q, J=7.0Hz) , 3.02-2.68 (4H, m) , 2.38-1.82 (lOH, m) , 1.78-1.58 (2H, m) , 
1.24 (3H, t, J=7.0Hz) o 

10 (9/3, 11a, 15a) -9-^nn-ll, 1 5-ykFD^y-l 6 
- + -17, 18, 19, 2 0-^h^yjl/ 

1 3E-I>i 




nMM7T*%!&Lfcit&y>) (50.0m g) **$J-)V (2ml) iZfefrL 
15 2 N*Rfc^h U tf-McgfiR (lml) £in7L£o 1NpW», INSlTl 

tXfJWiiI^/ii=5 0/l) S:ffl^Tiit, TfE4M£M£# 
T3Mft;£tJ (47.5m g) 
20 J&tt : SiStfeifttt ; 

tlc : Rf 0.55 mm^9-)i/mm= so/d ; 

NMR(CDC1 3 ) : 5 7.34-7.09 (m,4H), 5.62 (dd, J=15.4Hz, 5.8Hz, 1H), 5.47 (dd, 
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J=15.4Hz, 7.6Hz, 1H) , 4.44 (s, 2H) , 4.43-4.32 (m, 1H) , 4.12-3.90 (m, 2H) , 3.41 (s, 
3H) , 2.95-2.73 (m, 2H) , 2.32 (t, J=6.9Hz, 2H) , 2.28-1.77 (m, 4H) , 1.72-1.52 (m, 
2H), 1.52-1.16 (m,llH) 0 

5 mmms en ~8 o) 

«#]8 (1) 

10 (9/3, 11a, 15 a) -9-^DO-ll, 1 5-yh h'D^y- 1 6 
- [3- (2-lh^->X^) 7iHJW -17, 18, 19, 20-f 

h-7y;i/7°nx^- 1 3E-X>i 



TLC : Rf 0.34 (fflfliX^W 
15 NMR(CDC1 3 ) : 5 7.26-7.00 (m, 4H), 5.62 (dd, J=15.4, 6.0Hz, 1H) , 5.49 (dd, 
J=15.4, 7.4Hz, 1H) , 4.70-4.22 (m, 2H) , 4.20-3.80 (m, 4H) , 3.64 (t, J=7.1Hz, 2H) , 
3.51 (q, J=7.0Hz, 2H) , 2.94-2.68 (m, 4H) , 2.32 (t, J=7.3Hz, 2H) , 2.28-1.78 (m, 4H) , 
1.78-1.25 (m, 10H) , 1.19 (t, J=7.0Hz, 3H) . 

20 mmms (2) 

(9/3, 1 1 a, 1 5 a) -9-^nn-l 1, 1 5 -yh Hn + y- 1 6 
- (3-/^-4-hFn + y7xXJW -17, 18, 19, 20-f 



CI 
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Ci 



HO 




'OH 



TLC : Rf 0.25 (2 umfr)V&/ *9 S —)\s= 9/1) ; 
NMR (CD 3 OD) : 5 6.87 (d, J=2Hz, 1H), 6.80 (dd, J=8, 2Hz, 1H), 6.62 (d, J=8Hz, 
5 1H) , 5.49 (dd, J=15, 6Hz, 1H) , 5.40 (dd, J=15, 8Hz, 1H) , 4.19 (q, J=6Hz, 1H) , 

3.98 (q, J=7Hz, 1H) , 3.95 (q, J=7Hz, 1H) , 2.78 (dd, J=13, 6Hz, 1H) , 2.58 (dd, J=13, 
7Hz, 1H) , 2.27 (t, J=8Hz, 2H) , 2.15 (s, 3H) , 2.2-2.1 (m, 2H) , 2.0-1.9 (m, 1H) , 1.8- 
1.7 (m, 1H) , 1.65-1.5 (m, 2H) , 1.4-1.2 (m, 8H) . 

10 mmmS (3) 

(9/3, 11a, 1 5 a) -9-^PO- 1 1, 1 5 -vt h'O^v- 1 6 
- (3-^ -1, 6- (1, 4-7xZl/» -2, 

3, 4, 5, 17, 18, 19, 2 0 9 J ft-fUT.* - 1 3 E-X> 



TLC : Rf 0.47 (i?DD*M/^^ J—)\s= 9/1) ; 

NMR(CDC1 3 ) : 6 8.01 (d,J=8.4Hz,2H), 7.30-7.08 (m,6H), 5.62 (dd,J=15, 6.4Hz, 




,COOH 



15 
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1H) , 5.45 (dd, J=15, 8.0Hz, 1H) , 4.40 (s, 2H) , 4.38 (m, 1H) , 4.03 Cm, 2H) , 3.83 (br, 
3H) , 3.40 (s, 3H) , 2.95-2.64 (m, 4H) , 2.35-1.66 (m, 6H) . 

mmms (4) 

5 (9/3, 11a, 1 5 a) -9-£nn- 1 1, 1 5 -yh Fn+y- 1 6 
- [3- (2 -y)V^UJL^)l) 7x=;W -17, 18, 19, 20-f 
h^y;P7°ny;^- 5 Z, 13E-yI>H 



TLC : Rf 0.45 (i?nn*W/^/-Jl/=9/l) ; 
10 NMR(CDC1 3 ) : <5 7.25 (lH,m), 7.10 (3H,m), 5.62 (lH,dd,J=15,5.4Hz), 

5.51 (1H, dd, J=15, 7.0Hz) , 5.44 (2H, m) , 4.63 (2H, dt, J=47, 6.4Hz) , 4.37 (lH, m) , 
4.22 (3H, br) , 4.03 (2H, m) , 2.98 (2H, dt, J=24, 6.4Hz) , 2.82 (2H, m) , 2.35 (2H, t, 
J=6.9Hz) , 2.30-1.87 (8H, m) , 1.68 (2H, m) . 

is mmws (5) 

(9/3, 11a, 1 5 a) - 9-^DD- 1 1, 15-ytFD+y-16 
- [3- 7x-;l/J -17, 18, 19, 20-f 

b7J)V7°UX?- 5 Z, 13E-yI>S 
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TLC:Rf 0.54 (^□□*;l/A/^/-;P=9/l) ; 
NMR(CDC1 3 ) : (5 7.23(m, 1H), 7.06 (m,3H), 5.62 (dd,J=15, 5.6Hz, 1H), 5.57- 
5.36 (m, 3H) , 4.38 (m, 1H) , 4.03 (m, 2H) , 3.80 (br, 3H) , 3.65 (t, J=7.2Hz, 2H) , 
3.52 (q, J=7.0Hz, 2H) , 2.87 (t, J=7.2Hz, 2H) , 2.81 (m, 2H) , 2.34 (t, J=6.8Hz, 2H) , 
5 2.29-1.87 (m, 8H) , 1.68 (m, 2H> , 1.20 (t, J=7.0Hz, 3H) . 

?mm (6) 

(9/3, 11a, 1 5 a) - 1 1, 1 6 

- (3-Xh^y^f^7i-W -17, 18, 19, 20-fh7/^ 
10 -7°n^^-5Z, 13E-^X>1 



tlc : Rf o.63 mmx^)v/mm= so/d ; 

NMR(CDC1 3 ) : 8 7.33-7.06 (4H,m), 6.00-5.20 (7H,m), 4.46 (2H,s), 4.40- 
4.26 (1H, m) , 4.07-3.90 (2H, m) , 3.56 (2H, q, J=7.0Hz) , 2.81 (2H, d, J=6.2Hz) , 
15 2.40-1.80 (10H, m) , 1.78-1.58 (2H, m) , 1.24 (3H, t, J=7.0Hz) o 

mmms (7) 

(9/3, 1 1 a, 1 5 a) -9-^PP- 1 1, 1 5 - yt Hn+y- 1 6 
- (3-/?;i/-4-th*n+y7x-^) -17, 18, 19, 20-r 
20 h^yjI/^OX^- 5 Z, 13E-yX>l 
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HO 




*COOH 



'OH 



TLC : Rf 0.29 (^Dn^A/^^y-;i/= 9/1) ; 
NMR(CD 3 OD) : 6 6.87 (s, 1H) , 6.81 (d, J=8Hz, 1H) , 6.62 (d, J=8Hz, 1H) , 
5.50 (dd, J=15, 6Hz, 1H) , 5.5-5.3 (m, 3H) , 4.18 (q, J=6Hz, 1H) , 4.05-3.9 (m, 2H) , 
5 2.77 (dd, J=14, 6Hz, 1H) , 2.57 (dd, J=14, 8Hz, 1H) , 2.29 (t, J=7Hz, 2H) , 2.12 (s, 
3H) , 2.2-1.9 (m, 7H) , 1.9-1.7 (m, 1H) , 1.75-1.55 (m, 2H) „ 

mnms (8) 

(9/3, 11a, 15(h) - 9-^OD-ll, 1 5 - yh Hn^y- 1 6 
10 - (3-^h+y^fJl/7irj|/) -17, 18, 19, 2 0-^rhyJ)V 
y a uz?-5 Z, 1 3E-^I>i 



TLC : Rf 0.42 (^□□*;|/A/^^y-^=9/l) ; 
NMR(CDC1 3 ) : 5 7.33-7.08 (4H,m), 5.60 (lH,dd,J=15,5.8Hz), 5.45 (3H,m), 
15 4.50 (3H, br) , 4.43 (2H, s) , 4.37 (lH, m) , 3.99 (2H, m) , 3.40 (3H, s) , 2.84 (2H, d, 
J=6.6Hz) , 2.34 (2H, t, J=7.0Hz) , 2.28-1.84 (8H, m) , 1.68 (2H, m) . 

(9) 

(9 13, 11a, 15a) -9-7MO-11, 1 5-ytHn+y- 



Cl 
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16- (3-^h + y^^7x-JW -17, 18, 19, 20-f h7 
/j^DX^-5Z, 13E-yI>i 




TLC : Rf 0.45 (*7Un-ft)\,&/*?y-)V=9/l) ; 
5 NMR (CDC1 3 ) : 5 7.36-7.08 (m, 4H) , 5.63 (dd, J=15, 5.8Hz, 1H) , 5.57-5.31 (m, 
3H) , 4.77 (m, 1H) , 4.43 (s, 2H) , 4.42 (m, 1H) , 4.11 (br, 3H) , 3.98 (m, 1H) , 3.41 (s, 
3H) , 2.86 (m, 2H) , 2.40-1.54 (m, 12H) o 

mmw9 

10 (11a, 15a) -9-t+V-ll, 1 5 - i?h K U* : y- 1 6 - ( 3 
h^^^^)lyx.-)V) -17, 18, 19, 2 0-^h^/-;i/7°n 
X^-2E, 13E-yI>i ^fJUXfJP 




TLC : Rf 0.26 (gfcBSx^W ; 

NMR (CDC1 3 ) : 5 7.3-7. 1 (m, 4H) , 6.93 (dt,J=16,7Hz,lH) , 5.80 (d,J=16Hz, 1H) , 
5.73 (dd,J=15,6Hz,lH) ,5.50 (dd,J=15,8Hz,lH) , 4.5-4.35 (m,3H) , 3.92 (q,J=8Hz,lH) , 
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3.72 (s,3H) , 3.41 (s,3H) , 2.91 (dd,J=14,7Hz,lH) , 2.83 (dd,J= 14,9Hz, 1H) , 
2.69 (dd,J=18,8Hz,lH) , 2.4-2.1 (m,5H) , 2.0-1.9 (m,lH) , 2.1-1.7 (br) , 1.6- 
1.2(m,6H)o 

5 mnm 1 o 

(11a, 15a) -9-t+V-ll, 1 5-ykFn^y-l 6-(3 
-^h*^Wx-;W -17, 18, 19, 2 o -T-h^7-;i/7°n 
7.9- 2 E, 1 3E-/I>t 



10 «W9T'&£L&fl:£*&£ffl^T, »«2i:ratt©tSimc«tO, TIB 

TLC : Rf 0.24 (^□□^Jl/A/ / ^^y-^= 9/1) ; 
NMR(CDC1 3 ) : 5 7.3-7.1 (m,4H), 7.00 (dt,J=16,7Hz,lH), 5.80 (d,J=16Hz,lH), 
5.72 (dd,J=15,6Hz,lH) ,5.51 (dd,J=15,9Hz,lH) , 5.0-3.4 (br) , 4.43 (s,2H) , 
15 4.39 (q,J=6Hz,lH) , 3.93 (brq,lH) , 3.42 (s,3H) , 2.95-2.8 (m,2H) , 

2.69 (dd,J=19,7Hz,lH) ,2.4-2.1 (m,4H) , 2.0-1.9 (m,lH) , 1.7-1.5 (m,lH) , 1.5- 
1.2(m,5H)o 

mmm 1 1 ~ 1 1 ( 1 ) 
20 m^m i9~2i is^xsmmm 5 tmm^mmz^ v . tie©^m&wt 



0 
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mmm 1 1 

(11a, 15{) -9-t*V-ll, 15-yhFn+y-16-(3 
-/b + y/^7x-JW -16-^^-17, 18, 19, 20-r 
b7/-)V7°nX$- 5 Z, 13E-i?I>l 



(16ttJi, ^7^rI/t7-I^TS5. ) 

TLC : Rf 0.48 (!7Un*)l2±/*$ S-)l=9/l) ; 
NMR(CDC1 3 ) : <5 7.3-7.1 (m,4H), 5.70 and 5.57 (dd,J=15,6Hz 1H) , 5.6- 
10 5.3 (m,3H) , 4.5-4.35 (m,2H) , 4.32 and 4.26 (t,J=6Hz,lH) , 3.93 and 3.70 (brq,lH) , 
3.42 (s,3H) , 3.4-2.3 (br) , 3.0-2.8 (m,2H) , 2.70 and 2.63 (dd,J=19,8Hz,lH) , 2.4- 
1.9 (m,9H) , 1.8-1.6 (m,2H) , 1.38 and 1.29 (d,J=7Hz,3H) . 

mmm 1 1 c 1 ) 

15 (lla, 15?) -9-t+V-l 1, 15-ykHD^y-16-(3 
-/fJl/- 4 - 1 Fo+y7xZ;i/) - 1 6 - 1 7, 18, 19, 

2 o -rr h ^ y t;^- 5 z, i3E-yi>i 



0 



5 




0 
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&m&ft : 

TLC : Rf 0.31 (^nn*J^/^^/-Jl/= 9/1) ; 
NMR(CDC1 3 ) : 5 6.95-6.75 (m,2H), 6.69 and 6.63 (d,J=8Hz,lH), 5.65- 
5 5.1 (m,4H) , 4.15-3.9 (m,2H) , 3.2-2.6 (br) , 2.8-2.55 (m,2H) , 2.4-1.9 (m,12H) , 1.7- 
1.55 (m,2H) , 1.27 and 1.15 (d,J=7Hz,3H) . 

mmm 1 

(9)3, iia, 15{) -9-^nn-n, 1 

10 5-yhFn + y-16- ( 3 h^vpWU- 4 - t Fn^/7ir 
JW -17, 18, 19, 20-fh7;^7°nX^-5Z, 1 3 E — yl 



3mg 

•X-r7U>iS lOOmg 

■-IftSI 2 0mg 

15 • 1 Omg 

• mMm>?Vn-)VMt!)W>y& 2 0 Omg 

• mfcBitfyU-T, 5 0 0 Omg 



20 »§ttt§SI (iooi) £#fc. 

©5001 2 

(11a, 15a) -9-t+V-ll, 1 5 - yh Kn+y- 1 6 - 
(3-^h^Wxz;W -17, 18, 19, 2 0-fh7y^7° 
25 UX^-13E-x>^i (0.5mg) Oa-y^nr+X h'J >«^i 

(6mg) zmmmm* (3oomn «u it^^ciDgi 
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\Z, 5 ut g<Dm&f£ft*tt?2>mtM ( 1 0 0 7>y°)l) %%tc* 
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1 . HK5t ( I ) 




(i) 



5 ^rl/>-7x"l/>, S&ttC2-47^1/>-7zrV>Sat)U 
R^i, kHn+y, Cl~6 7Wt*y, Cl~6 7»t=^y- 
Cl~6 7MM+y, HO-Cl~6 7^M+y, SfcttSNR 6 

abf. ) £Stfc>U 
io R 2 te, **y, y\oy>jfcttSR 8 -coo- (S^, R 8 «, 

C1-4 7JWK 7irj^fdi7i-Jl' (C1~4 7M;W . CI- 
4 7J^m/, HOOC-C1-47MJW Cl~4 7MM^y 
-*M-JP-Cl~47WJk HOOC-C2~47M-ik Sfctt 
C 1 -4 7MM+y-*M-^- C 2 ~4 7;^-;^SW. ) T 

15 ^snsg&^bu 

R 4 te, Cl~47MI/>^t)U 
i) 

20 Cl~4 7Wt+y-Cl~47MJK 
C 2~4 7Jl/»t^y-C l~4'7W;k 
C2~4 7M-M+y-C 1~47WJK 
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C 3~7->^P7W^y-C l~47m 
C 3^7->£n7;WI/ (Cl~47MW-» -Cl~47;^Jk 
7x-jmy-Cl~47MJK 
7x"JhC l~47;^t+y-C 1~4 7JWW 
5 Cl~4 7Wft-Cl~47WJk 
C 2 ~ 4 7;i/^r-;^^-- C 1 ~ 4 7)l*)V, 
C2~4 7;V+=;^-C 1-4 7WJK 
C3~7yi?D 7; Wl^:*- C 1 ~ 4 

C3~7^P7MJP (C1-4 7KW) -Cl~47JWk 
10 7i^t-Cl~47KM&S 

7x~Jk C 1 ~ 4 7 frtt- C 1 ~ 4 7W- 
ii) C l-4 7J14;i/t*'>-C l-4 7»*«fctfC 1-47WJK 

C 1-47MW'>-C i~4 7;p^;^J;ixc i~4 7;wm^ 
y. 

15 c i~4 7MWy-ci~4mj^ir;t hp^x 

C l~47JW^y-C l-47MJ^J:tfAnyx 

c i ~ 4 7)V*)i?-*- c i ~ 4 m^itfc i ~ 4 7; 

C 1-4 7JWW-C l~4 7WfcJ:yc l~4 7MM^y, 
C l~47MMt-C l~4 7;W^«fc^t Fn + >-££« 
20 C l~4 7Wft-C l~47W*«ttfAD!i , >, 

Hi) An-Cl-47Jl4MfcS 
kKD^>-Cl~47W, 

iv) Cl~4 7K;^<k^th'D + y; 



25 fct, l^^fcfillfiilg&fc^trt. 

119 



WO 00/15608 



PCT/JP99/04934 



6 7MW->, C 1 ~ 6 TJl'+M+y - C 1 ~ 6 7WJV^y, £ 

To ) 

3. R'^ci-eyjwmy, C1~6 7;PW^>-C1~6 
10 7»t+yJfcttH0-C l~67WWyt$§i*0«lll 

4. R'«R 6 R 7 (S^ R 6 ^cttKR 7 «»*0«gHmi^E«cilWI 

15 

5. R 2 ^^VT^^i»*<Z)tgTOlJMIS«©{b^t)o 

6 . R 2 #VNP^>T£3Sf5!<<Z)iBHig 1 ^iH«(D^^„ 

20 7. R 2 ^R 8 -COO- R 8 tttt*CDt5H^lOT«i:[WIi;S 

8. R 5 ^\ i) l~3fl©, 
Cl~47MM^y-C 1-47JWK 
25 C2~4 7J^M+y-C l~47MJk 
C2~47J^-Wy-Cl~47m, 
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C3~7y^D7W (Cl~47MM+'» -C1-4 7JWK 
7i^t+y-C 1-4 7JWK 
7x^-Cl~47MWy-C W4 7MJK 
5 Cl~4 7JWft-Cl~47J^JK 

c 2 ~ 4 r;i/^;^^-- c i ~ 4 7;wk 

C2~4 7Jl/^ft-C 1~47JWK 
C3~7y^D7MJ^-C 1~4 7MJK 
C3~7y^7 07MJl/ (Cl~4 7K;^t) -C1-47W, 
10 7x-m-Cl-47W4fctt 
7x^-0 1-4 7^^-0 

9. r 5 7^\ ii) c i~47;w^^->-c i~47;^;i/*5=tr;c i~ 

15 4 7JWK 

C l~4 7iW+y-C l~4 7W*iD'Cl~47Jl'W^ 
>\ 

Cl~47MM^y-C l~4 7M^^t Fn^y, 

c i~4 7;^;^+->-c i~4 7;wi/^ e fctKAny>, 
20 ci~4 7MW-c i~4 7;w^ck^c i~4 7;u+;k 

Cl~4 7Mm-C l-4 7^MJ;0:c l-47;i/+M+y, 
C l~4 7MJ^t-C l~4 7;WW3cfcUCt h'D+y, 
C l~47Wft-C l~47MMJ;^Aoy> 

25 

10. R B #, iii) AD-Cl~47MMfcfitFn+y-Cl~4 



121 



WO 00/15608 



PCT/JP99/04934 



11. R 5 ^\ iv) C l~47)V*)l&£tf\l HD^v'lfiiStlTt^ 

5 

12. Art*, C 2~8 7^U>SfcliC 2~8T)Vtr-U>"?&?>ffi$l 

13. A#. Cl~47;^l/>-7x^L^>^fcHC2~47J^-l' 
10 >-7xnU>T?»*««O«ffl»13SE*©fl:^« 0 

1 4 . 

(1) (11a, 15 a) -9-t+V-ll, 15-ytHn^y-16 

- -17, 18, 19, 20-xh^/"^ 
15 7DX^- 1 3 E-X>M, 

(2) (11a, 15a) -9-W-ll, 15-ytFn+y-16 

- (3-Ih+y^jl/7x-JW -17, 18, 19, 20-rh7/^ 
7nX*-5Z, 13E-yI>|, 

(3) (11a, 15a) -9-W-ll, 15-yhFn+y-16 
20 - [3- (2-lh4yXfJW 7xZJW -17, 18, 19, 20-f 

J)V7°UX$- 1 3E-x>i, 

(4) (11a, 15o) -9-t+y-ll, 15-ykFn + y-16 

- (3-Ih^y^Wx^) -17, 18, 19, 20-fh77^ 
zfuzj?- 1 3E-i>i, 

25 (5) (11a, 15o) -9-t^V-ll, 15-ytFO + y-16 

- [3- (2-XF + yIfW 7iXJH -17, 18, 19, 20-f 
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h^y;i/7°n^^- 5 Z, 13E-^I>8, 

(6) (15a) -9-^V-15-hFD+y-16- (3-Xb + y 
^Wx-;W -17, 18, 19, 2 0 J hy'UTsZ- 5 Z, 

1 3E-yI>l, 

5 (7) (11a, 15 a) -9-W-ll, 1 5-yk h'U^y- 1 6 

- (3-^h + y^f^7x-JW -17, 18, 19, 2 0-fh7;^ 
7°P7^-5Z, 13E-^I>i, 

(8) (15a) - 9-W-15-tFn + y-16- (3-^h^> 
^)Vyx.~)V) - 1 7, 18, 19, 20-rh7;^7°PX^-5Z, 

10 1 3E-yI>|> 

(9) (11a, 151) - 9-t+V-l 1, 15-ykFD^y-16 

- [3- (2 --f V7°Ptf;i/^^X^;i/) 7x-JH -17, 18, 19, 

2 o-xh^y;y7'P7;^- 1 3E-i>i, 

(10) (11a, 151) -9-t^V-ll, 15-^kKo^y-16 
15 - (3 — fV7°Dt!M+y/fJl/7i-;V) -17, 18, 19, 2 0- 

rh^y^nx^- 1 3E-I>1, 

(11) (11a, 15{) - 9-t*V-ll, 15-ytHD + y-16 

- [3- (2 -7ntf;i/^^vx^;W 7xx;H -17, i 8, 19, 2 
0 h5/;U7°n:**- 1 3E-x>i, 

20 (12) (11a, 15S) - 9-*+V-ll, lB-ytFU+y-H 

- [3- (2--f y7°ntf;^^vx^) 7xr;v] -17, 18, 19, 

2 0 -^h^7;i/7°DX^- 5 Z, 13E-yI>l, 

(13) (11a, 15{) - 9-t+V-ll, 15-yhh'U^y-16 

- (3--ry7°ntf;i/^v^^;i/7xx;u) - 1 7, is, 19, 20- 

25 f h7;^7°nX^-5Z, 13E-y*I>|, 

(14) (11a, 1 5 6) -9-^V-l 1, 15-yhFD+y-16 
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- [3- (2-7W;i/^vX^;W 7x~;H -17, 18, 19, 2 
0 -t-V? J )WU7,$- 5 Z, 13E-yX>t, 

(15) (11a, 15£) -9-t+V-l 1, 1 5 -yh Fn + y- 1 6 

- (3 -y'u^jvt^^^JVy^-JV) -17, 18, 19, 2 0— Thy 
5 /;i/7°OX^- 1 3E-I>|, 

(16) (11a, 15 6) -9-t+V-ll, 15-^tFD + ->-16 

- [3- (2-^h^X^) 7i-;W -17, 18, 19, 20-f 

jut/ox*- 1 3E-I>1, 

(17) (11a, 15 6) -9-t+V-ll, 15-ykFD+y-16 

io - [3- (2-* h+S/x^SJM 7xx;H -17, 18, 19, 20-f 
h^yj^n?;^- 5 z, i3E-yi>E 

(18) (11a, 15{) -9-t+y-ll, 15-ytFP^y-16 

- (3-7'at!M+y^fJl'7i-;W -17, 18, 19, 20-T-h 
?/)V7°tiZ?- 5 Z, 13E-yX>i, 

15 (19) (11a, 15 a) -9-t^V-ll, 1 5-ykFn^y-l 6 

- (3 F^->^JU7xX;i/) -17, 18, 19, 20-fh7;- 
jl/7°nX^-2E, 13E-yI>i, 

(20) (11a, 15^) -9-t+V-l 1, 15-ytFn + y-16 

- (3-^F + y^Wx-JW -16-^^-17, 18, 19, 2 
20 0-fh7y-;i/7°n^^-5Z, 13E-yI>i, 

(21) (11a, 15{) - 9-t+V-ll, 15-ytFn + y-16 

- (3-^^-4-hFn^>7xXJW -16-^^-17, 18, 
19, 2 0 -T-h^y-^7°nX^- 5 Z, 13E-yI>SH, 

(22) (11a, 15a) -9-t+V-ll, 1 5 - yh Fn + y- 1 6 
25 - [3- (2-lF^yXfJW 7xXJW -1, 6- (1, 4-7xXl^ 

» -2, 3, 4, 5, 17, 18, 19, 2 0 9 J )l7°nx? - 1 
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3E-I>i, 

(23) (11a, 15a) -9-t+V-ll, 15-ykFn^y-16 

- (3-*h*r s s*?)V7x.~M -1, 6- (1, 4-^x~U» -2, 
3, 4, 5, 17, 18, 19, 20-^^yj^OX^-13E-I> 

5 

(24) (11a, 15a) -9-^V-ll, 1 5-ykFn + -/-l 6 

- (3-lh+y^^7x-JW -1, 6- (1, 4-7x.~U» -2, 
3, 4, 5, 17, 18, 19, 2 0 - ^"^ ^ / ^7°PX ^ - 1 3E~X> 
SI, 

io ^rctt^nb©^^Jl/Xy;x;PTr^S8t3}c©$BiamiJS, 5 «fc testis 

1 5 . 

(1) (lla, 15f) -9-t+y-ll, 15-ytFD^y-16- 
15 (3-;* mr^?;U-5-^ h + -/7x^) - 1 7, 18, 19, 20 

-fh7yjI/7°DX^- 1 3E-I>iSfcS 

(2) (11 a, 151) - 9-^V-l 1, 15-ytFo^y-16- 
(3-^h^y^^-5-^h + y7x-Jl/) -17, 18, 19, 20 

-J-h? J )V7°U7,$- 5 Z, 13E-7l>fe 
20 ^fc^ne.CD^^XXx^T^^lt^Wlofflmi^ 5JM^rc«9JIfE 

i 6 . 

(1) (lla, 15o) -9-t+V-ll, 15-ytFD^y-16 
25 - [3- (2-7MPIf;W 7iZJH -17, 18, 19, 20-r 
h^y;i/7°nx^- l 3E-x>l, 
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(2) (11a, 15a) -9-t+y-ll, 15-vtHn^y-16 

- [3- (2-7MUIfJW 7i-JW -17, 18, 19, 20-f 
h^/^DX^- 5 Z, 13E-yI>^fett 

(3) (11a, 15o) -9-t+V-ll, 15-ykFn^>-16 

5 - [3- (2-7;ktPX3MW 7x-JW -1, 6- (1, 4-yx.~U 
» -2, 3, 4, 5, 17, 18, 19, 2 0 -Or V 9 J )VJ U7*9 - 1 
3E-X>i, 

10 

i 7 . 

(1) (11a, 15a) -9-t+V-ll, 1 5-yh FD^>- 1 6 

- (3-^^-4-tHO + y7x=;W -17, 18, 19, 20 -x 
h^/Jl/^OX^- 1 3E-X>i, 

15 (2) (11a, 15 a) -9-t+V-ll, 1 5-ykb'O^y-l 6 

- (3-/fJK4-tHD + y7x^) -17, 18, 19, 20-f 
h^y;i/7°DX^-5 Z, 13E-yI>i, 

(3) (11a, 15S) -9-t*y-ll, 15-ytHo^>-16 

- (3-7n^-4-tFD + y7iZJW -17, 18, 19, 2 0- 
20 f h7/JV7n7^- 1 3E-X>i, 

(4) (11a, 15 6) -9-t*V-ll, 15-yhHD+y-16 

- (3-7ok;i'-4-tHD+y7xXJW -17, 18, 19, 20- 
"rhy /)17°UX?- 5 Z, 1 3 E-S?X>fc£&« 

(5) (11a, 15a) -9-t+V-ll, 1 5 - yk H 1 6 
25 - (3 -*^)l-4-t. FU^y7xXJW -1, 6- (1, 4~7iXk 

» -2, 3, 4, 5, 17, 18, 19, 2 0 * 7 )W OX^ - 1 
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3E-I>i> 

5 is. it&mifi, 

(1) (9/3, 11a, 15|) -9-^nn-ll, 15-ykFo^> 
-16 - [3- {2-4V-?U\Z)\,'t*i/T.?)V) 7x-;H -17, 18, 
19, 2 0-T-h^yjl/7°OX^-5 Z, 13E-yI>i, 

(2) (9/3, 11a, 151) -9-^nn-ll, 15-ykFn+y 
10 - 1 6- (3— VJ-?U\i)\,ttz/*7)V'7x.-M - 1 7, 18, 19, 

20-fh7;^nX^-5Z, 13E-yI>i, 

(3) (9/3, 11a, 15?) -9-^DP-ll, 15-yhFD+y 
-16 - [3- (2-^h^yI^W 7x~;H -17, 18, 19, 2 
0-fb7;;^OX^-5 Z, 13E-yI>t, 

15 (4) (9/3, 11a, 156)-9-£DD-ll, 15-yth'P+y 
-16 - [3- (2-^Ot'M^yIfJW 7i-JW -17, 18, 1 
9, 2 0-fb77JV7'n7^-5Z, 13E-yX>i, 

(5) (9/3, 11a, 156) -9-^Dn-ll, 15-ytHD + y 
-16 - (3 -7°nH;W^>pWS/7x-;i/) -17, 18, 19, 20 

20 -fh^/^OX^-SZ, 13E-yI>l, 

(6) (9/3, 11a, 156) -9-7MD-11, 15-yhHn^ 
y-16- (3-Xh^^7x-JW -17, 18, 19, 2 0- f 
h7/^7*a7x^-5Z, 13E-yI>i, 

(7) (9/3, 11a, 156) -9-7MO-11, 15-yhFn + 
25 y-16- (3 -7°nt:°;^4 1 >'^^7x-;i/) -17, 18, 19, 2 

0-xh^/;P7°PX^-5 Z, 13E-y'X>i, 
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(8) (9)8, 11a, 15o) -9-^DD-ll, 15-yhh'n^y 
-16 - (3-^h^y^f^7x-JH -17, 18, 19, 20-f f 

^y;i/7°nx^- l 3E-x>i, 

(9) (913, 11a, 15a) - 9-^DO-ll, 15-ytFP + y 
5 -16- (3-I^y^^7i"W -17, 18, 19, 20-f h 

7S)V7UX9-5Z, 13E-yI>i, 

(10) (9/3, 11a, 1 5 a) - 9 -£nn- 1 1 , 15-ykFD^y 
-16 - [3- (2-Ih + yXfjW 7x-jW -17, 18, 19, 2 

0 -Th^/^DX^- 1 3E-X>^ 

10 (11) (9/3, 11a, 1 5 a) -9-^nn-l 1, 15-ytFn^y 
-16 - [3- (2-Ih^yIfJW 7i-)W -17, 18, 19, 2 
0 -T-h^y;i/7°ny;^- 5 Z, 13E-yI>i, 

(12) (9/3, 11a, 15a) -9-7DD-11, 15-ytHD+y 
-16- (3-^h+y^WiXJW -17, 18, 19, 20-f h 

15 7J)V7°U7s$- 5 Z, 13E-i?X>l, 

(13) (9/3, 11a, 15a) - 9-7MD-11, 15-ytHn + 
y-16- (3-^h + y^Wxx;W -17, 18, 19, 20-t 
hyyjiy'uz?- 5 Z, 13E-i?I>»St« 

(14) (9/3, 11a, 15o) -9-^DD-ll, 15-ykFn+y 
20 -16 - (3-^h*->^^7x-)W -1, 6- (1, 4-7iXk 

» -2, 3, 4, 5, 17, 18, 19, 2 0 - *Z 5> J )WU7,$> - 1 
3E-X>|, 

25 

1 9 . 
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(1) (9/3, 11a, 156) -9-^DD-ll, 

-16- (3 h*J/*3\)|/-4-h HP + J/7i^W -17, 18, 
19, 2 0-xh7y;U7°OX^-5Z, 13E-yI>|, 

(2) (9/3, 11a, 1 5 5) -9-^on-l 1, 15-yhFn^> 

5 -16 - [3 - -4-kFD^y7xZJW -17, 

18, 19, 2 0-^h77;u7°nX^-5 Z, 13E-yX>^fctt 

(3) (9/3, 11a, 151) -9-7DO-11, 15-yhFn^y 
-16- (3 - ^ h + 5 - / h + '>7i=;W -17, 18, 1 
9, 20-fh7y^7°DX^-5Z, 13E-7I>|, 

10 ^fctt^-tl^O^^Jl/XX-r^T^SIf^cDlQH^lJS, 6«fcte9l|f2 

2 0 . 

(1) (9/3, 11a, 151) -9-7DD-1 1, 15-y'tFD+y 
15 -16- (3-tFD+y^f;V7x-;W -17, 18, 19, 20-r 

h7;^7°DX^-5Z, 1 3 E-xX>^£fcte 

(2) (9/3, 11a, 1 5 a) -9-^DP- 1 1, 15-yhFo*y 
-16- [3- (2-7^DXfjW 7iZ)W -17, 18, 19, 2 
0-T-h^y;i/7°OX^- 5 Z, 13E-yI>|, 

2 1 . tt&mw. 

(1) (9/3, 11a, 156) -9-^nn-ll, 15-ykFD + 
25 y-16- (3-X^-4-tFD+y7x-;i/) -17, 18, 19, 
2 0 -T-h^/;k7°nX^- 5 Z, 13E-yI>i, 
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(2) (9/3, 11a, 1 5 €) 1 1, + y 
-1 6- (3 -7°Pt!^-4-h FP^>7x~;i/) -1 7, 18, 19, 
2 0-^h^y;L-7°n7,^-5Z, 13E->*I>1, 

(3) (9/3, 11a, 1 5 a) -9-^PD-l 1, 15-ytFn + y 
5 -16- (3-^^-4-tHP+y7x-JW -17, 18, 19, 2 

0-T-h^y;i/7°P7.^- 1 3E-X>SSfcH 

(4) (9/3, 11a, 15a) -9-^DD-ll, 15-yhHP^y 
-16- (3-^5 1 ;V-4-hHD+y7x-;W -17, 18, 19, 2 
0-^h^y;i/7°Py;^-5 Z, 13E-yX>i, 

(1) (11 a, 15a) -9-^;W+'>-ll, 15-yhFn 
15 1 6 - (3 - ^ h*^^7i-JW - 1 7, 18, 19, 20- 

T-h^/;U7°n>;37-8, l3E-yi>8 2-hKo^yx^xxf 

(2) (11a, 15 a) 15-yth'D 
+y-16- (3-^h+y^WxX;W -17, 18, 19, 20- 

20 ^h^/;i/7°nx^- 8, 13E-yX>i 

(3) (11a, 15 a) -9 - ( 3 -tlM^=yf PAV <i JVttzs) - 
11, 1 5-i?kFn+->- 1 6- (3-/h + y^f^7iXJW -17, 
18, 19, 2 0-xh5/;i/7°PX^-8, 13E-yI>|, , 

(4) (11a, 15 a) -9-7tW^y-ll, 15-yhFD^ 
25 y-16- (3-^F + i/^Wxx;W -17, 18, 19, 20-f 

h^/;^7°P7^-8, 13E-yI>iJfctt 
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(5) (11 a, 15 a) M+y- 1 1, + y 

-16- (3-^-4-tFD + y7xZJW -17, 18, 19, 2 
0-fb7/^yn^^-8, 13E-yI>i, 

5 ^#Io 

23. tt^roiBffl^ i m\zmmo)-^ <n -c^nsa-agi^x- 
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